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From: Jessop, Carter
To: "Notar, John"
Cc: Rivera, Shirley; Holladay, Cleveland
Subject: Hybrid electric haul trucks
Date: Thursday, July 18, 2013 11:04:00 AM


Hello John,
I just received a bit more information on the hybrid electric haul trucks I mentioned on our call yesterday. I
thought the Park Service might be interested in a bit more detail. Looking at this, I’m not sure how feasible this
would really be for Rosemont, but it’s certainly an interesting notion to keep in mind.
 
I do not have the contact information for the other individuals involved in yesterday’s call. If you think they might
be interested, if you could please forward this message along to them I would appreciate it.
 
Thank you for taking to time to speak with us yesterday. I thought it was a very informative and helpful call.
 
Sincerely,
Carter Jessop
 
 
----------------------------
 
Hybrid electric mining equipment, which has the benefit of immense power and speed improvements
relative to diesel only engines, increasing the turn-around time and in turn increasing productivity of the
mining operations (these trucks can climb out of open pits with full loads of mining materials much faster
and will reduced emissions – cited as a benefits at Barrick Goldstrike and other mine sites). Other cited
benefits are low electricity costs versus diesel fuels costs, reduced noise from trucks, and of course reduced
emissions.
Here’s a good ppt with background on the technology:
http://www.industry.usa.siemens.com/verticals/us/en/mining/Documents/Truck_Trolley_FINAL%202013.pdf
 
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 



mailto:john_notar@nps.gov

mailto:Rivera.Shirley@epa.gov

mailto:Holladay.Cleveland@epa.gov

http://www.industry.usa.siemens.com/verticals/us/en/mining/Documents/Truck_Trolley_FINAL%202013.pdf






From: Vogel, Mindy S -FS
To: Jessop, Carter
Subject: appendix B
Date: Tuesday, July 09, 2013 3:00:15 PM
Attachments: Appendix B Mitigation Monitoring_20130701_Cooperator Review.pdf


Hi Carter.
 
As requested, here is the most current version of appendix B that is posted online.  Sorry for the
inconvenience of the website today.
 
CNF_email_sign


 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.


*********************** ATTACHMENT NOT DELIVERED  *******************


This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.


***********************  ATTACHMENT NOT DELIVERED ***********************
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Mitigation and Monitoring Plan 1 



Introduction 2 
This mitigation and monitoring plan has been developed by the Coronado National Forest (the 3 
Coronado) interdisciplinary team (ID team), using information from a number of sources. Since 4 
release of the draft environmental impact statement (DEIS), mitigation and monitoring have been 5 
reviewed and updated to include additional details on: the impacts being mitigated; whether the 6 
mitigation measure is meant to avoid, minimize, reduce, rectify, or compensate for impacts; 7 
monitoring actions; effectiveness criteria; timing; responsible party; and to which alternatives the 8 
items are applicable. In addition, a number of mitigation and monitoring items have been added since 9 
release of the DEIS. 10 



As stated in chapter 2 of the final environmental impact statement ( FEIS), the Council on 11 
Environmental Quality (CEQ) states that agencies should not commit to mitigation measures absent 12 
the authority or expectation of resources to ensure the mitigation is performed (Council on 13 
Environmental Quality 2011). This mitigation and monitoring plan is designed to clearly disclose 14 
which mitigation and monitoring items are within the authority of the U.S. Forest Service (Forest 15 
Service) or other regulatory permitting agency (such as the U.S. Fish and Wildlife Service (USFWS), 16 
U.S. Army Corps of Engineers (USACE), Arizona Department of Environmental Quality (ADEQ), 17 
Arizona State Historic Preservation Office (SHPO), Arizona Department of Water Resources 18 
(ADWR), etc.). To that end, this mitigation and monitoring plan is organized as follows. 19 



Mitigation and Monitoring – Forest Service – Mitigation and monitoring items under this heading 20 
are within the authority of the Forest Service, USFWS, USACE, or Arizona SHPO. They would be 21 
specified as a requirement of the record of decision (ROD) and the final mine plan of operations 22 
(MPO). This category includes mitigation measures and associated monitoring items that would help 23 
to minimize impacts to Forest Service surface resources; or are required by the USFWS Biological 24 
Opinion (BO), the Memorandum of Agreement with the Arizona SHPO and associated Historic 25 
Properties Treatment Plan (HPTP), or as part of the USACE 404 permit. The Forest Service is 26 
responsible for overseeing implementation of the mitigation and monitoring in this category. It has 27 
the regulatory responsibility to do so for those measures that minimize impacts to Forest Service 28 
surface resources, and it has a legal obligation to ensure that requirements of the BO and 29 
Memorandum of Agreement/HTPT are implemented. While the requirements of the USACE 404 30 
permit are the responsibility of that agency to oversee, the only mitigation measure that directly 31 
mitigates for impacts to waters of the United States (WUS) is also a requirement of the BO. For the 32 
purposes of this mitigation and monitoring plan, the USACE 404 permit mitigation is also contained 33 
in this category. The Forest Service is also responsible for determining whether the implementation of 34 
mitigation and the results of monitoring in this category are in compliance with the decision that will 35 
be documented in the ROD, as well as compliance with the final MPO. 36 



Mitigation and Monitoring – Other Regulatory and Permitting Agencies – Mitigation and 37 
monitoring items under this heading are within the authority of other regulatory permitting agencies, 38 
including the ADEQ and ADWR. These items include permit requirements and stipulations from 39 
legally binding permits and authorizations such as the air quality permit, aquifer protection permit, 40 
and groundwater withdrawal permit. Most of these permits have already been issued. Some of them 41 
will be modified following the approval of the ROD. For example, the aquifer protection permit was 42 
issued in 2012. It will be modified based on the alternative selected in the ROD. The mitigation and 43 
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monitoring related to the aquifer protection permit and other permits that are described in this 1 
appendix are based on the existing permits as issued, and similar permits for those that have yet to be 2 
issued. As mentioned, these mitigation and monitoring items may be modified post-ROD to more 3 
accurately reflect the selected alternative. These regulatory and permitting agencies would share 4 
monitoring results and all instances of noncompliance with the Forest Service. The Forest Service is 5 
also responsible for determining whether the implementation of mitigation and the results of 6 
monitoring in this category are in compliance with the decision that will be documented in the ROD, 7 
as well as compliance with the final MPO. 8 



Mitigation and Monitoring Measures - Rosemont Copper – Rosemont Copper has publicly agreed 9 
to consider or implement the mitigation and monitoring items under this heading. These may include 10 
contractual and financial agreements over which the Forest Service and other agencies have no 11 
jurisdiction. The items in this category are beyond the authority of the Forest Service or other 12 
regulatory permitting agencies. Since the Forest Service and regulatory permitting agencies have no 13 
mechanism to require implementation of the mitigation and monitoring items in this category, their 14 
implementation is not assured. While the effectiveness of these mitigation measures is included in 15 
chapter 3 of the FEIS, environmental impacts are addressed as measures that may occur, as opposed 16 
to measures that would occur, unless otherwise noted.  17 



Potential Future Mitigation Measures – The mitigation and monitoring items listed under this 18 
heading have been suggested and are items in which Rosemont Copper has expressed interest in 19 
implementing. However, development of these measures has not progressed to the point that adequate 20 
details are available from which to determine their effectiveness in avoiding, reducing, or 21 
compensating for impacts. While these mitigation and monitoring items may eventually be 22 
implemented, they are not considered in determination of mitigation effectiveness disclosed in 23 
chapter 3 of the FEIS.  24 



Monitoring measures described in this plan are primarily addressed as either implementation 25 
monitoring or effectiveness monitoring. Implementation monitoring is primarily focused on 26 
determining whether a mitigation measure or requirement has been implemented according to the 27 
FEIS, ROD, final MPO, or pertinent permit. Effectiveness monitoring is primarily focused on 28 
determining whether the results of implementing the mitigation measure or requirement achieve the 29 
results predicted in the FEIS upon which the ROD and final MPO are based, and whether they 30 
comply with applicable laws and regulations.  31 



A number or supporting documents and permits contain detailed information on mitigation or 32 
monitoring requirements. In order to avoid repetition, the following documents are incorporated by 33 
reference in their entirety: 34 



• HPTP; 35 
• HMMP; 36 
• APP issued by the ADEQ;  37 
• Air Quality Class II Synthetic Minor Permit (air quality permit) issued by the ADEQ; 38 
• Stormwater Pollution Prevention Plan; 39 
• Mineral Extraction and Metallurgical Processing Groundwater Withdrawal Permit; 40 
• Rosemont Copper Project Light Pollution Mitigation Recommendation Report (Monrad et al. 41 



2012); 42 
• USFWS BO (contained in appendix E of this FEIS); 43 
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• USACE Clean Water Act Habitat Mitigation and Monitoring Plan (included in this 1 
appendix);  2 



• Arizona Corporation Commission (ACC) Certificate of Environmental Compliance (CEC) 3 
issued to Tucson Electric Power Company (TEP) for power supply line (Decision No. 73232 4 
and Amendment 1, dated June 12, 2012); 5 



• Memorandum of Agreement with Arizona State Historic Preservation Officer (contained in 6 
appendix D of this FEIS); 7 



• Protection Program Master Agreement, dated December 1, 2009, recorded in the Pima 8 
County Recorder’s Office January 15, 2012, Recorder’s Sequence No. 20100100153, as 9 
amended by Amendment No. 1, dated December 17, 2010, recorded in the Pima County 10 
Recorder’s Office on February 10, 2010, Recorder’s Sequence No. 20110410243; together 11 
with the individual Rosemont Copper Residential Well Protection Program Well Owner 12 
Agreements (private, direct contractual agreements with well owners);  13 



• Well Protection Program Master Agreement, dated June 19, 2012, originally recorded in the 14 
Pima County Recorder’s Office on June 20, 2012, Recorder’s Sequence No. 20121720146 15 
and re-recorded to correct a clerical error July 25, 2012, Recorder’s Sequence No. 16 
20122070247; together with the individual Rosemont Copper Residential Well Protection 17 
Program Well Owner Agreements (private, direct contractual agreements with well owners). 18 



It is important to note that there are a number of plans and permits that would contain additional 19 
details pertaining to mitigation and monitoring that would not be completed until after approval and 20 
issuance of the ROD. Many of these plans and permits are specific to the alternative that is selected 21 
for implementation and therefore cannot be fully developed prior to approval of the ROD. The 22 
mitigation and monitoring items contained in these plans and permits would be required either as a 23 
component of the final MPO or as a permit requirement of a regulatory permitting agency. 24 



Reporting and Evaluation – Monitoring would be evaluated annually after reports are reviewed to 25 
determine whether the level of monitoring and or reporting is appropriate for the current conditions. 26 
This review may result in a change in the monitoring requirements. Please refer to chapter 2 of this 27 
FEIS for a discussion of monitoring reporting and evaluation.  28 



Mitigation and Monitoring – Forest Service 29 
The mitigation and monitoring in this section would be required by the Forest Service and included in 30 
the ROD and final MPO. The impact analyses are disclosed in chapter 3 of the FEIS, and final 31 
conclusions regarding impacts consider the effectiveness of these mitigation and monitoring 32 
measures. 33 
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 c
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B.  Mitigation and Monitoring Plan 
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From: Jessop, Carter
To: Rader, Cliff; "aacheson@fs.fed.us"; "dmeza@fs.fed.us"; "jupchurch01@fs.fed.us"; "cfrench@fs.fed.us";


"reskinner@fs.fed.us"; "jcarbone@fs.fed.us"; Herrera, Angeles; Goforth, Kathleen; Brush, Jason; Leidy, Robert;
Goldmann, Elizabeth; Miller, Clay; Pendergast, Jim; Kaiser, Russell; Suriano, Elaine; Athas, Ellen; Hessert,
Aimee; Bromm, Susan; Fertik, Rachel; "Vogel, Mindy S -FS"


Subject: Materials for today"s call regarding the Rosemont Copper EIS
Date: Thursday, November 07, 2013 11:37:00 AM
Attachments: Key Issues Concerns and Paths forward for 11_7_13_clean.docx


Prop for collab risk review_11_7_13.docx
Risk matrix v1-edits.docx


Attached please find the materials that EPA has prepared for discussion on today’s call.  
 
Thank you.
 
- Carter Jessop
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 



mailto:Rader.Cliff@epa.gov

mailto:aacheson@fs.fed.us

mailto:dmeza@fs.fed.us

mailto:jupchurch01@fs.fed.us

mailto:cfrench@fs.fed.us

mailto:reskinner@fs.fed.us

mailto:jcarbone@fs.fed.us

mailto:Herrera.Angeles@epa.gov

mailto:Goforth.Kathleen@epa.gov

mailto:Brush.Jason@epa.gov

mailto:Leidy.Robert@epa.gov

mailto:Goldmann.Elizabeth@epa.gov

mailto:Miller.Clay@epa.gov

mailto:Pendergast.Jim@epa.gov

mailto:Kaiser.Russell@epa.gov

mailto:Suriano.Elaine@epa.gov

mailto:Athas.Ellen@epa.gov

mailto:Hessert.Aimee@epa.gov

mailto:Hessert.Aimee@epa.gov

mailto:Bromm.Susan@epa.gov

mailto:Fertik.Rachel@epa.gov

mailto:msvogel@fs.fed.us












Key Issues, Concerns and Paths Forward


for USFS-EPA regarding Rosemont Copper Project EIS


for 11/7/13





1. Water Impacts 


The proposed mining project would take place on 7,000 acres of a natural and unfragmented portion of the Cienega Creek watershed.  Within the proposed mining area approximately 40 acres of waters of the United States (WUS) will be directly filled, including 18 miles of streams and five springs located within 154 drainages.  As a result of this conversion, most of the ecological functions and services attributed to the project watershed area will be lost.  Ensuing indirect impacts are expected to extend far beyond the footprint of the mine from both groundwater drawdown and diversion of surface water flows.  





According to the Rosemont EIS, the “Tetra Tech” and “Montgomery” groundwater drawdown models have reliable accuracy only out to the 5 foot drawdown contour. Using Figure 58 of the Rosemont PAFEIS and USEPA’s NEPAssist mapping tool, EPA calculates that 1,000 years after active mining, the 5 foot drawdown contour will extend across approximately 42,000 acres of the Cienega Creek watershed based on the Tetra Tech model and 64,000 acres based on the Montgomery model. This area represents a highly conservative estimate of the potential acres within the watershed subject to drawdown related impacts because impacts are likely to occur from drawdown of much less than 5 feet. 





These indirect impacts will place special and regionally unique aquatic resource areas that receive flow from the regional groundwater aquifer or occur downstream of the project at risk of serious degradation or complete destruction.  Many of those aquatic resources are unique because of their ecological diversity, and because they are difficult to restore once lost or degraded.  Restoration of these extant resources requires active and broad scale conservation management that extends into headwater contributing areas. 





2. Inadequate assessment of impacts


The assessment of indirect impacts described above is likely an understatement of this project impact. Because the groundwater modeling is only accurate to the 5 foot drawdown contour, it lacks the technical sensitivity to provide an appropriate basis for determining the full risks to the surface hydrology of distant waters and impacts to the arid aquatic ecosystem. The best approach is therefore to examine all available lines of evidence through a robust ecological risk assessment.





3. Inadequate mitigation 


a. The proposed mine will have an adverse, landscape scale effect on the Cienaga Creek watershed, including the Las Cienegas National Conservation Area and Cienega Creek Preserve, and the functioning and services of its aquatic environment.  The conceptual mitigation proposal is currently aimed at enhancing a few stream reaches (corridors) located downstream from the project area, and possibly in other watersheds.  The environmental scale of the mitigation proposal is not commensurate with the scale of assessed project impacts.


b. Other gaps in the current mitigation proposal include:


i. The compensatory mitigation proposal does not properly take into account the uncertainties associated with the assessment of the magnitude of indirect/secondary impacts to waters. 


ii. The proposal is not supported by information gained from a functional/condition assessment of streams/springs and wetlands directly and indirectly impacted by the project.  


iii. The proposal does not account for the loss of ecological services arising from the interrelationship of the headwater streams and the surrounding terrestrial ecology. 


iv. The proposal fails to account for the ecological uncertainty associated with the described stream corridor enhancement.  Mitigation goals and performance targets (standards) remain unknown.  Proposals that emphasize aquatic resource preservation do not document the amount of risk attributed to their potential development.





Path forward


1. The FEIS should more accurately describe the nature and range of potential impacts of the project. 


a. As previously stated, due to the limited amount of real world data and the large uncertainty inherent in using the groundwater modeling for determining surface water impacts, a weight-of-evidence based risk assessment would be the most appropriate method for reaching qualitative conclusions regarding the project’s overall risk to these resources (See attached risk assessment proposal for further detail).


b. Alternatively, the EIS should be edited to be appropriately precautionary in the face of the large uncertainties presented. Specifically, the “highest estimate” of impacts from groundwater modeling should be used as the basis for impact assessment.





2. The FEIS should describe the nature and scale of mitigation that would be required for both direct and indirect project impacts. This mitigation must be commensurate with project impacts. As indicated above, this would likely mean watershed-scale compensation. And should additionally require:


a. The acquisition of sufficient wet surface water and/or groundwater to fully replace and offset the direct and indirect impacts associated with the hydrologic effects of groundwater drawdown from the mine pit.  “Mitigation water” would have to be of sufficient quantity and quality, and made available in a manner that would offset predicted groundwater drawdown and associated surface water impacts from the proposed mine pit.


b. The development of funding for management of aquatic resource mitigation and conservation mitigation.  Linkages between conservation mitigation and aquatic resource mitigation would need to be explained.     
















PROPOSAL FOR COLLABORATIVE REVIEW OF ECOLOGICAL RISK


Rosemont Mine Project





General Approach





The Environmental Protection Agency has recommended that a risk-based approach be used to evaluate existing  information about the potential ecological impacts from the proposed Rosemont Mine Project and make predictions about the ecological risks.   The approach may be applied as a collaborative activity, and with the aid of a relatively simple, conceptual model.  The risk-based approach is centered  on the concept of weight-of-evidence, which  includes a generally agreed upon set of narrative criteria for evaluating information  from the existing technical record.  Results of the review may be visually displayed in a straightforward matrix (e.g., Figure 1), and would also provide information on what types/levels of mitigation would be necessary to offset/compensate for adverse impacts.  It is presumed that there may be more than one opinion of overall ecological risk attributed to the proposed project based on use of the approach, and multiple opinions can be reported. 





Weight of Evidence and Risk-Based Assessment





The proposed Rosemont Mine Project is located is the Cienega Creek watershed.  The watershed is valued for many of its unique environmental qualities. Weighing the risks of mine development is a means to make well-reasoned decisions in the face of uncertainty over impacts to the Cienega Creek watershed and beyond.  In particular, there is considerable uncertainty about how well the current groundwater models used in the NEPA analysis can predict the intensity, duration and extent of impacts expected from the proposed project.  This  uncertainty relates to both concerns over the accuracy of the models, as well as understanding  the ecological sensitivity of the affected  watersheds. 





In light of such high uncertainty and risk, it is often useful to look at several related, yet independent types of information to inform a decision. We can combine these pieces of evidence, weigh each piece as to strength and quality, and then weigh all the categories of evidence to reach a conclusion.  This “weight-of-evidence” approach may be used to build an understanding of likely environmental outcomes from the proposed project.  Combining various lines of evidence reduces the chances of making erroneous conclusions based on a single line of evidence (e.g., only relying on numerical models with limited accuracy).  It also allows for a balanced consideration and merging of different types of information, thereby building even greater understanding of the potential ecological impacts. 





Steps for Collaborative Risk-Based Assessment





The following steps describe preparations for the proposed risk-based assessment, the actual review and the reporting of results.  The process is expected to take 4-6 months.  


The steps are:





1.   Develop a simple conceptual risk-based assessment review approach, including description of assumptions





The matrix in Figure 1 is a representation of a risk-based review approach.  The approach will be refined and made more explicit with narrative descriptions of each of its elements (e.g., “cells” in the draft matrix).





2.  Provide technical rationale for the approach





The conceptual approach brings together concepts from landscape ecology, comparative risk assessment and the use of weight of evidence in decision-making.  Pertinent background information will be summarized for each concept.





3. Develop general rules and narrative criteria .  





Key aspects of this step are gaining consensus on the “problem statement/assessment question,” and plainly describing the assumptions used in the review.





4. Convene agency expert team to complete the risk matrix.





Convene two or three agency meetings where groups of agency experts work to complete the risk matrix. 





5.  Report results of review





If more than one risk scenario (opinion) evolves from the review of project risk, the review team will decide how best to present differing risk statements (opinions).   





Suggested Schedule for Collaborative Review





November, 2013	Convene review team and complete Steps 1-2


December, 2013	Complete Step #3. 


January (22?), 2014	Begin Step #4, and conduct first meeting with review team (review 					and reconcile approach)


February, 2014	Prepare for second review team meeting


March (5?), 2014	Conduct second meeting to complete review


March (28?), 2014	Submit report from the review team.
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Problem Statement/Assessment Question:


Will the proposed Rosemont Mine Project pose significant ecological risks to the Cienega Creek watershed and adjacent areas? 
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Evaluation Approach


A weight of evidence approach is used to narratively rank each of the four risk factors for determining the significance of project impacts on the Cienega Creek watershed and broader region.  Consideration is given to (a) the predicted spatial extent, duration and intensity of each category of project impacts on various watershed attributes and (b) the relative certainty of those predictions based on lines of evidence (i.e., information furnished in DEIS and supporting documents).   Ranking is described using simple narrative statements and criteria, and depicted with a set of colored symbols.  







From: Vogel, Mindy S -FS
To: Jessop, Carter
Subject: call in information
Date: Thursday, November 07, 2013 8:24:22 AM


Hi Carter.  I am in travel status today but hoping to be able to call in to the call at 12 PST/ 1 MST.  By
chance, do you have the call in information you could send me?  I’m still waiting for the FS to pass
it down to me but I’m going offline shortly to catch my flight.
 
Thanks
 
CNF_email_sign


 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.
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From: Chris Garrett
To: Vogel, Mindy S -FS; Upchurch, Jim -FS; Shafiqullah, Salek -FS; Congdon, Roger D -FS; Jessop, Carter;


tchute99@gmail.com; Melissa Polm
Cc: Everson, Beverley A -FS
Subject: Most recent Appendix B
Date: Friday, November 15, 2013 11:55:17 AM
Attachments: Appendix B_temp_111513.docx


I clipped this out of the larger final volume, so I apologize for any formatting problems.   But this is
the latest and greatest Appendix B.
 
Carter – I haven’t included Elizabeth or Rob, if you could forward it.
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Wednesday, November 13, 2013 4:45 PM
To: Upchurch, Jim -FS; Chris Garrett; Shafiqullah, Salek -FS; Congdon, Roger D -FS; Jessop, Carter;
tchute99@gmail.com; Melissa Polm
Cc: Everson, Beverley A -FS
Subject: EPA / FS Rosemont working calls
 
Hi Team.
 
Just to summarize what I’ve been able to confirm with Carter…..
 
Friday 11/15 from 10-12 MST: VTC and potential use of adobe connect.  Purpose is to ensure the
technology works, introductions, and establish guidelines and procedures for how we will work
together on the document
 
Monday 11/18 from 9-5 MST: pencils to the paper (or rather fingers to the keyboard) and make
some improvement.  This will be with VTC and hopefully adobe connect.
 
Tuesday 11/19 from 9-5 MST (or less if not needed): Likely no VTC b/c EPA’s room not available,
but can conference call.  Hopefully be able to wrap up work by mid-day.
 
All the info for the technology aspects are being finalized and I will send that info out tomorrow.
Please let me know if you are unable to attend any of these meetings (note: Jim & I will have to
step out for different calls Monday morning)
Thanks again everyone for coming together to work on this!
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G. Summary of Response to Comments on the DEIS
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Mitigation and Monitoring Plan


Introduction


This mitigation and monitoring plan has been developed by the Coronado National Forest (the Coronado) interdisciplinary team (ID team), using information from a number of sources. Since release of the draft environmental impact statement (DEIS), mitigation and monitoring have been reviewed and updated to include additional details on: the impacts being mitigated; whether the mitigation measure is meant to avoid, minimize, reduce, rectify, or compensate for impacts; monitoring actions; effectiveness criteria; timing; responsible party; and to which alternatives the items are applicable. In addition, a number of mitigation and monitoring items have been added since release of the DEIS.


As stated in chapter 2 of the final environmental impact statement (FEIS), the Council on Environmental Quality (CEQ) states that agencies should not commit to mitigation measures absent the authority or expectation of resources to ensure the mitigation is performed (Council on Environmental Quality 2011). This mitigation and monitoring plan is designed to clearly disclose which mitigation and monitoring items are within the authority of the U.S. Forest Service (Forest Service) or other regulatory permitting agency (such as the U.S. Army Corps of Engineers (USACE), Arizona Department of Environmental Quality (ADEQ), Arizona Department of Water Resources (ADWR), etc.). To that end, this mitigation and monitoring plan is organized as follows.


Mitigation and Monitoring – Forest Service – Mitigation and monitoring items under this heading are within the authority of the Forest Service, U.S. Fish and Wildlife Service (USFWS) through the current biological opinion, or Arizona State Historic Preservation Office (SHPO) through the current memorandum of agreement (MOA). They would be specified as a requirement of the record of decision (ROD) and incorporated into the final mine plan of operations (MPO). This category includes mitigation measures and associated monitoring items that would help to minimize impacts to Forest Service surface resources; or are required by the USFWS biological opinion, the MOA with the Arizona SHPO and associated historic properties treatment plan (HPTP). The Forest Service is responsible for overseeing implementation of the mitigation and monitoring in this category. It has the regulatory responsibility to do so for those measures that minimize impacts to Forest Service surface resources, and it has a legal obligation to ensure that the requirements of the biological opinion and MOA/HPTP are implemented. The Forest Service is responsible for determining whether the implementation of mitigation and the results of monitoring in this category are in compliance with the decision that will be documented in the ROD and in compliance with the final MPO.


Mitigation and Monitoring – Other Regulatory and Permitting Agencies – Mitigation and monitoring items under this heading are within the authority of other regulatory permitting agencies, including the ADEQ and ADWR. The Forest Service has no authority, obligation, or expertise to determine or enforce compliance the measures included in this category. They are presented here to facilitate disclosure of currently known migitationmitigation and monitoring and their consideration in impacts analyses. The mitigation and monitoring measures in this category include permit requirements and stipulations from legally binding permits and authorizations such as the air quality permit, aquifer protection permit, and groundwater withdrawal permit. Many of these permits have already been issued. Some of them will be modified following the approval of the ROD. For example, the aquifer protection permit was issued in 2012. It will be modified based on the alternative selected in the ROD. The mitigation and monitoring related to the aquifer protection permit and other permits that are described in this appendix are based on the existing permits as issued and on similar permits for those that have yet to be issued. As mentioned, these mitigation and monitoring items may be modified post-ROD to more accurately reflect the selected alternative. These regulatory and permitting agencies would share monitoring results and any instances of noncompliance with the Forest Service. The Forest Service would use the information provided by the regulatory and permitting agencies to determine compliance with the decision that would be documented in the ROD and compliance with the final MPO.


Mitigation and Monitoring Measures – Rosemont Copper – Rosemont Copper Company (Rosemont Copper) has publicly agreed to implement the mitigation and monitoring items under this heading. These include contractual, financial, and other agreements over which the Forest Service and other regulatory agencies have no jurisdiction. The Forest Service and regulatory agencies have no authority, obligation, or expertise to determine or enforce compliance the measures included in this category. They are presented here to facilitate disclosure of currently known migitationmitigation and monitoring and their consideration in impacts analyses. Since the Forest Service and regulatory permitting agencies cannot require implementation of the mitigation and monitoring measures in this category, their implementation is not assured. While the effectiveness of these mitigation measures is included in chapter 3 of the FEIS, environmental impacts are addressed as measures that may occur, as opposed to measures that would occur, unless otherwise noted. 


Potential Future Mitigation Measures – The mitigation and monitoring measures listed under this heading have been suggested, and Rosemont Copper has expressed interest in implementing these items. However, development of these measures has not progressed to the point that adequate details are available with which to determine their effectiveness in avoiding, reducing, or compensating for impacts. While these mitigation and monitoring items may eventually be implemented, they are not considered in the determination of mitigation effectiveness disclosed in chapter 3 of the FEIS. 


Monitoring measures described in this plan are primarily addressed as either implementation monitoring or effectiveness monitoring. Implementation monitoring is primarily focused on determining whether a mitigation measure or requirement has been implemented in accordance with the FEIS, ROD, final MPO, or pertinent permit. Effectiveness monitoring is primarily focused on determining whether the results of implementing the mitigation measure or requirement achieve the results predicted in the FEIS, upon which the ROD and final MPO are based, and whether they comply with applicable laws and regulations. 


A number of supporting documents and permits contain detailed information on mitigation or monitoring requirements. In order to avoid repetition, the following documents are incorporated by reference in their entirety:


HPTP;


Habitat mitigation and monitoring plan;


Aquifer protection permit, issued by ADEQ; 


Air Quality Class II Synthetic Minor Permit (air quality permit), issued by ADEQ;


Arizona Pollutant Discharge Elimination System permit (stormwater permit), including stormwater pollution prevention plan; authorization issued by ADEQ;


Mineral Extraction and Metallurgical Processing Groundwater Withdrawal Permit issued by ADWR;


“Rosemont Copper Project Light Pollution Mitigation Recommendation Report” (Monrad et al. 2012b);


USFWS current biological opinion (contained in appendix F of this FEIS);


USACE Clean Water Act (CWA) habitat mitigation and monitoring plan, based on the conceptual habitat mitigation and monitoring plan summary that is presently available (included in this appendix), as well as the final habitat mitigation and monitoring plan that is not yet available and has not yet been approved by USACE; 	Comment by cgarrett: Heidi/Shari – We need to be sure that this PDF gets inserted at the end of Appendix B. This would be the:

ROSEMONT COPPER PROJECT
CONCEPTUAL HABITAT MITIGATION
AND MONITORING PLAN SUMMARY

Dated 9/10/13


Arizona Corporation Commission (ACC) Certificate of Environmental Compliance (CEC) issued to Tucson Electric Power Company (TEP) for power supply line (Decision No. 73232 and Amendment 1, dated June 12, 2012);


MOA (prepared under Section 106 of the National Historic Preservation Act) (contained in appendix D of this FEIS);


Protection Program Master Agreement, dated December 1, 2009, recorded in the Pima County Recorder’s Office on January 15, 2012, Recorder’s Sequence No. 20100100153, as amended by Amendment No. 1, dated December 17, 2010, recorded in the Pima County Recorder’s Office on February 10, 2010, Recorder’s Sequence No. 20110410243; together with the individual Rosemont Copper Residential Well Protection Program Well Owner Agreements (private, direct contractual agreements with well owners); 


Well Protection Program Master Agreement, dated June 19, 2012, originally recorded in the Pima County Recorder’s Office on June 20, 2012, Recorder’s Sequence No. 20121720146, and rerecorded to correct a clerical error on July 25, 2012, Recorder’s Sequence No. 20122070247; together with the individual Rosemont Copper Residential Well Protection Program Well Owner Agreements (private, direct contractual agreements with well owners).


It is important to note that there are a number of plans and permits that would contain additional details pertaining to mitigation and monitoring that would not be completed until after approval and issuance of the ROD. Many of these plans and permits are specific to the alternative selected for implementation and therefore cannot be fully developed prior to approval of the ROD. The mitigation and monitoring items contained in these plans and permits would be required as a permit requirement of a regulatory permitting agency, and their implementation and permit compliance would be the responsibility of the applicable regulatory agency.


Reporting and Evaluation – Monitoring would be evaluated annually after reports are reviewed to determine whether the level of monitoring and or reporting is appropriate for the current conditions. This review may result in a change in the monitoring requirements. Please refer to chapter 2 of this FEIS for a discussion of monitoring reporting and evaluation. 


Mitigation and Monitoring – Forest Service


The mitigation and monitoring in this section would be required by the Forest Service and included in the ROD and final MPO. These measures are either designed to mitigate impacts to Forest Service surface resources or are components of either the USFWS biological opinion or the Arizona SHPO MOA. The Coronado has the responsibility to monitor implementation of the terms and conditions of the biological opinion and MOA. Note that Rosemont Copper would be required to comply with the current USFWS biological opinion dated October 30, 2013, and any revised or supplemental biological opinions in effect for the project. The same is true for the MOA with the Arizona SHPO, which was signed by the Forest Service on October 22, 2013. Rosemont Copper shall notify the Coronado of actions that do not comply with requirements of the applicable biological opinion. The current biological opinion is contained in appendix F of the FEIS, and the MOA is contained in appendix D. 


B. Mitigation and Monitoring Plan


B. Mitigation and Monitoring Plan


Implementation of the mitigation measures in this section is mandatory and required by law or regulation. Impacts analyses are disclosed in chapter 3 of the FEIS. The effectiveness of the mitigation measures in this section has been evaluated in the impacts analyses and considered in the determining of predicted impacts. Refer to the chapter 3 impacts analyses for further detail.


B-4	Final Environmental Impact Statement for the Rosemont Copper Project


Geology, Minerals, and Paleontology


			MITIGATION MEASURE 


			FS-GMP-01 – Upon discovery of paleontological resources, 
suspension of operations pending Forest Service review





			Description 


			Upon discovery of significant paleontological resources, Rosemont Copper would suspend work at that site and the site would be investigated by the appropriate personnel before work resumes. The designated Forest Service representative would promptly coordinate the investigation with appropriate Forest Service or other specialist. Significant fossils may be recovered.





			Source


			Coronado ID team.





			Impacts Mitigated


			Compensates for significant impacts to paleontological resources by allowing data to be gathered and evaluated. Requires investigation and documentation of significant paleontological resources, should they be found during operations.





			Location


			Includes all areas with surface disturbance on National Forest System (NFS) lands.





			Monitoring / Reporting Action


			Implementation: Rosemont Copper would conduct visual inspections when conducting ground-disturbing activities. Upon discovery of significant paleontological resources, Rosemont Copper would suspend work at that site and notify the Forest Service, and the site would be investigated by the Forest Service before work resumes.


Effectiveness: Should paleontological resources be discovered, work suspended, and subsequent investigation conducted, the Forest Service would conduct an “after action review” to determine whether visual inspections, reporting, and data collection/evaluation were effective in achieving desired results.





			Performance Criteria


			Implementation and Effectiveness: Upon discovery of significant paleontological resources, Rosemont Copper would suspend work at that site and contact the designated Forest Service representative to investigate the discovery before work is reinitiated.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for monitoring ground-disturbing activities for the presence of significant paleontological resources and for suspending operations at the site of such discovery and notifying the Forest Service. 
The Forest Service is responsible for investigating in a timely manner any significant paleontological resources that are located so that the Rosemont Copper operational suspension period is minimized.





			Timing


			Implementation and Effectiveness: Premining through active mining phases, when initial ground disturbance would occur.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-GMP-02 – Upon discovery of a cave or sinkhole, 
suspension of operations pending Forest Service review





			Description


			Upon indication or discovery of a cave or sinkhole, Rosemont Copper would suspend work at that site and contact the designated Forest Service representative to investigate the discovery before work is reinitiated. The designated Forest Service representative would promptly coordinate the investigation with appropriate agency resource specialists. Any natural void in rock that is large enough for a human to enter constitutes a cave. Any collapse feature in or over carbonate rock constitutes a sinkhole.





			Source


			Coronado ID team.





			Impacts Mitigated


			May compensate for impacts to cave by allowing data to be gathered and evaluated. Requires investigation and documentation of significant cave or sinkhole, should they be found during operations.





			Location


			Includes all areas with surface disturbance on NFS lands.





			Monitoring / Reporting Action


			Implementation: Visual inspections by Rosemont Copper when conducting ground-disturbing activities to determine whether any cave or sinkhole has been discovered. Upon discovery of such resources, Rosemont Copper would suspend work at that site and notify the Forest Service, and the site would be investigated in the same 24-hour period by the Forest Service before work resumes.


Effectiveness: Should a cave or sinkhole be discovered, work suspended, and subsequent investigation conducted, the Forest Service would conduct an “after action review” to determine whether visual inspections, reporting, and data collection/evaluation were effective in achieving desired results.





			Performance Criteria


			Implementation: Visual inspections by Rosemont Copper would be conducted when performing ground-disturbing activities.


Effectiveness: Upon discovery of cave or sinkhole, Rosemont Copper would suspend work at that site and contact the designated Forest Service representative to investigate the discovery before work is reinitiated.





			Responsible Party


			Implementation: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. 


Effectiveness: Rosemont Copper is responsible for suspending operations and notifying the Forest Service, should discoveries of a cave or sinkhole occur. The Forest Service is responsible for conducting investigation that in a timely manner within the same 24-hour period so that the Rosemont Copper operational suspension period is minimized.





			Timing


			Implementation and Effectiveness: Premining through final reclamation and closure phases. 





			Applicable Alternatives


			All action alternatives.








Soils and Revegetation 


			MITIGATION MEASURE


			FS-SR-01 – Growth media salvage and application





			Description


			Soil would be salvaged in accordance with the final reclamation and closure plan. This plan would also specify where and how this growth media would be stored and where and how it would be applied on tailings and waste rock facilities and other disturbed areas in order to facilitate revegetation of mine related disturbance. Hill slopes would be monitored for erosion. Conservation measures and/or terms and conditions related to known lesser long-nosed bat roost protection measures would be followed. 





			Source


			This is a design feature that was contained in the preliminary MPO and further refined in the “Preliminary Soil Salvage Management Plan: Rosemont Copper Company, July 2012, Rosemont Copper Project, Barrel Alternative” (CDM Smith 2012b). Erosion monitoring aspects were subsequently required by the Coronado. Final specifications would be developed and included in the final MPO for the selected action. The biological opinion specifies that conservation measures to protect lesser long-nosed bat roosts must be followed (see conservation measures and/or terms and conditions for lesser long-nosed bat). Certain erosion control techniques would be required under the stormwater pollution prevention plan.





			Impacts Mitigated


			Would provide substrate for improving the success of revegetation efforts; would enhance soil function and stability, which in turn would promote revegetation and reduce impacts to surface water quality from potential erosion; and would reduce impacts to visual resources.





			Location


			All disturbed areas for salvage; waste rock and tailings facilities for growth media application. Includes linear features such as utilities and pipelines and stormwater diversion structures. 





			Monitoring / Reporting Action


			Implementation: Weekly visual inspections during soil (growth media) salvage and storage activities to ensure compliance with specifications in final MPO, with results reported quarterly; visual inspections of recently reclaimed areas after significant rainfall events (0.5 inch or greater precipitation within 24-hour period) to determine whether there are signs of accelerated erosion and areas in need of stabilization. Rosemont Copper would determine soil texture soil surface particle size of growth media at the time that growth media is placed on the surface of the waste rock. Quarterly, Rosemont Copper would provide geographic information system (GIS) information on the approximate areas where growth media was placed, as well as soil texture, surface particle size, and chemistry of the growth media in these areas. A final reclamation and closure plan would be developed by Rosemont Copper and approved by the Forest Service prior to issuance of the final MPO. 


An adaptive management approach (Williams et al. 2009) would be used to set and refine techniques for revegetation and soil stability. Refinement of techniques would be based on monitoring and evaluation of data collected on revegetated sites, reference plots, and test plots under the guidance of a monitoring group composed of Forest Service and other experts. Rosemont Copper and the Forest Service would use National Resources Conservation Service Ecological Site Descriptions to identify comparable reference site replications in the vicinity of the mine. Success criteria would be expressed as a percent similarity of revegetated sites, compared with reference areas. Success criteria would be based on quantitative monitoring results and statistical analyses/comparisons of results from reference sites, test plots, and ongoing site monitoring of previously reclaimed areas. Texture of growth media would be defined using the U.S. Department of Agriculture soil classification system. Monitoring of growth media, soil stability, and site characteristics on reference areas, test plots, and previously revegetated areas would provide quantifiable results and set up a data feedback loop to continually adjust techniques and objectives by the monitoring group and to determine whether changes are needed in growth medium texture, site preparation, soil amendments, soil mycorrhizal inoculation, or other characteristics. 


Effectiveness: Soil stability measurements may include measurements of: soil surface particle size, litter and basal plant cover; rills, water flow patterns, pedestals/terracettes, gullies, wind-scoured areas, soil surface loss or degradation, plant community distribution relative to infiltration and runoff, soil surface aggregate stability, and soil compaction (Pellant et al. 2005). Reclaimed area monitoring results would be statistically compared with reference plot results to determine whether objectives are being met. Additional measurements across the reclaimed sites would be required to detect the presence of rills and gullies and to quantify soil movement. Adaptive management adjustments would be assessed to ensure their compliance with the current National Environmental Policy Act (NEPA) decision; supported by monitoring data results; and documented in the project monitoring and evaluation report. This includes monitoring of sediment buildup in flow channels and removal of sediment if necessary to maintain adequate flow capacity. Erosion control would be implemented in accordance with the stormwater permit and stormwater pollution prevention plan.





			Performance Criteria


			Implementation: Growth media would be salvaged, stockpiled and placed in accordance with the final MPO in areas protected from mining operations that are stable, isolated from surface water, and gently sloping and well drained. Growth media stockpiles would be convex in shape and would have slopes no steeper than 3:1. Stockpiles would be revegetated with native species no later than the first growth season following the premining phase. Sediment control structures would be installed and other best management practices implemented as needed to protect growth media from loss (wind or rain runoff). 


Placement of growth media and revegetation efforts would be implemented concurrently with reclamation efforts. Areas to be reclaimed would be contoured, graded, prepared, and seeded and/or planted in accordance with the final reclamation plan. 


Specifications and goals for the salvage, storage, and reuse of growth media from disturbed areas would be developed with the goal of providing sufficient cover on all disturbed areas to be reclaimed. Additional treatments to stabilize soils, soil amendments, and/or soil mycorrhizal inoculations may be considered pending monitoring results. Monitoring results would be used to determine whether additional mitigation measures are needed to enhance plant success on growth medium types or to improve soil stability.


Revegetated areas would have diverse and permanent vegetative cover composed of species and cover amounts similar to natural vegetation in the area (Forest Service 2008b). Revegetated shrub and tree plantings would be scattered across the landscape in a random/patchy distribution to mimic natural vegetation patterns on adjacent undisturbed areas. 


Available, onsite woody debris from clearing of the mine site would be used on the reclaimed growth medium surfaces to provide stability, organic matter, and microhabitats for seed germination, invertebrates, and small vertebrate species. Density of woody debris would meet guidelines that are portrayed in the draft Coronado forest plan.


Should soil texture, surface particle size, or soil stability not meet revegetation objectives of the final reclamation and closure plan, appropriate site-specific measures would be developed by Rosemont Copper in cooperation with the Coronado. Measures may include: additional soil being placed onsite, soil amendments, soil stability measures, or other prescribed treatments. Erosion control would be required to comply with any requirements of the stormwater permit and stormwater pollution prevention plan.


Effectiveness: Slopes with growth media placement would contain a minimum of 1 foot of cover and would be stable; and monitoring results would show no signs of unacceptable soil movement as determined in comparisons with reference sites, ecological site descriptions, test plots, and previously revegetated reclamation areas. Growth media would be sufficient to ensure that seeding and planting would be successful in establishing desired plant species and communities in location zones specified in the final reclamation plan. Growth media texture, surface particle size, and soil stability measurements would meet interim and final reclamation and revegetation objectives of the final reclamation and closure plan. Sediment channels would maintain design capacity needed for adequate movement of stormwater.





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper would be responsible for conducting monitoring and reporting to the Forest Service on a quarterly basis. The Forest Service is responsible for establishing success criteria to determine whether the growth media is sufficient to support revegetation objectives of the final reclamation and closure plan and soil stability requirements; and to spot check revegetation success and soil stability on NFS lands throughout the year. The Forest Service would conduct annual (at a minimum) site inspections to review monitoring results in cooperation with Rosemont Copper to: determine whether success criteria have been met and the cause for better or worse results than predicted; if data (from reference sites, test plots, and revegetated plots) indicate the need for adjustments to growth medium or soil amendments, seed/plant application rates, or site preparation, determine whether acceptable soil stability has been achieved; and determine the need for additional mitigation measures for more successful revegetation and increased soil stability. The Forest Service would evaluate monitoring results to determine and document compliance with NEPA decision and effectiveness of mitigation. 





			Timing


			Implementation: Monitoring would begin when salvage of soil (growth media) begins and continue until the Forest Service determines that no further reclamation efforts (seeding, planting, site stabilization, etc.) are necessary to meet final objectives to be determined by the Forest Service at the time of the mine closure. Activities near known lesser long-nosed bat roosts would occur when lesser long-nosed bats are not present, typically during the period from November 1 to July 1 each year.


Effectiveness: Monitoring would begin when salvage of soil (growth media) begins to ensure that storage pile(s) are stable and do not contribute large quantities of dust during wind events; continuing through placement of growth media to ensure that it is stable, placed in accordance with the final reclamation plan, and does not erode excessively. 





			Applicable Alternatives


			All action alternatives; areas having growth media applied differ with some alternatives. Refer to alternative descriptions in chapter 2 for further information. 











			MITIGATION MEASURE


			FS-SR-02 – Revegetate disturbed areas with native species





			Description


			Includes efforts to establish native grasses, forbs, shrubs, and trees on areas disturbed by mining and mine related activities. Revegetation would be protected by detection and treatment of invasive weed species. Revegetation efforts would consider use of species important to Native American cultural uses. Rosemont Copper would include Palmer’s agave in the final reclamation and closure plan. Conservation measures and/or terms and conditions related to known lesser long-nosed bat roost protection measures would be followed.





			Source


			This is a design feature that was contained in the preliminary MPO. Further refinements have been made in various reclamation updates, and efforts to further refine revegetation plans are currently ongoing by the Forest Service. The biological opinion provides woody vegetation goals for jaguar habitat (see biological opinion conservation measures and terms and conditions for lesser long-nosed bat).





			Impacts Mitigated


			Would reduce impacts to surface water quality from potential erosion; would reduce impacts to visual resources; vegetation would enhance soil function and stability. Potentially provides wildlife habitat (including habitat for jaguar, ocelot, and lesser long-nosed bat); suitable livestock grazing conditions; establishment of culturally important plant species; and future recreational use. Would reduce invasive species establishment and spread.





			Location


			All disturbed areas except the mine pit. Includes linear features such as utilities and pipelines and stormwater diversion structures. 





			Monitoring / Reporting Action


			Implementation: Visual inspections of recently reclaimed areas would be performed after significant rainfall events (0.5 inch or greater precipitation within 24-hour period) to determine whether there are signs of accelerated erosion and areas in need of stabilization to determine whether there is sufficient growth medium onsite to ensure revegetation success. A revegetation plan would be developed by Rosemont Copper and approved by the Forest Service as part of the final reclamation and closure plan, prior to approval of the final MPO. The revegetation plan would address how the different plant communities, including woody species, would be dispersed across the landscape.


Revegetation efforts, including maps, of approximate areas revegetated and acreage of initial seeding, seed/plant mix, seeding/planting application rate, propagation, and transplanting would be reported on an annual basis. The Forest Service would determine revegetation success using an adaptive management approach to set and refine techniques based on quantitative monitoring results and statistical analyses/comparisons of results from reference sites, test plots, and ongoing revegetation efforts. Revegetation success would be defined as similarity to comparable reference sites. 


Certified ‘weed free’ sources of plant material and erosion control would be required. Seed and other organic material would be tested by an independent lab for noxious and invasive species prior to placement on the growth medium. An ‘early detection’ invasive plant species protocol such as the “Multi-Network Exotic Plant Monitoring Protocol and Standard Operating Procedures; A Collaboration among the Southern Plains, Chihuahuan Desert and Sonoran Desert Networks” (Standard Operating Procedure #4) (Folts-Zettner et al. 2011), used by the National Park Service Sonoran Desert Inventory and Monitoring Network, or other protocol as approved by the Forest Service, would be implemented. ‘Early detection’ focuses on high-traffic areas such as roads and parking areas that serve as invasive seed transport corridors. All other disturbed areas would be monitored twice a year following the rainy seasons (typically but not always late September and late March). Infestations of invasive species would be treated as soon as they are identified, or as soon as weather conditions are appropriate for treatment. 


The biological opinion includes a conservation measure and/or term and condition for jaguar and ocelot that calls for establishing a percentage of woody vegetation cover consistent with the elements of jaguar critical habitat (note that the relevant primary constituent element is from >1 to 50 percent) averaged over the reclamation area, excluding the pit. This shall be established as a prescriptive obligation of the concurrent reclamation program in appropriate areas as determined in conjunction with the Forest Service during project development. Additional tree and shrub cover may be required in order to meet similarity requirements to reference sites. Monitoring vegetation and site characteristics on these plots would provide quantifiable results and set up a data feedback loop to continually adjust success criteria, objectives, species to be used in seed mix/planting, and site preparation techniques. Adaptive management adjustments would be assessed to ensure their compliance with current NEPA decision; supported by monitoring data results; and documented in the project monitoring and evaluation report. Invasive plan control measures comply with the “Environmental Assessment for the Invasive Exotic Plant Management Program: Coronado National Forest; Cochise, Graham, Pima, Pinal, and Santa Cruz Counties in Southeastern Arizona; and Hidalgo County in Southwestern New Mexico” (Forest Service 2004b). GIS data for treatment areas, description of species treated, and the type and amount of herbicides used would be reported to the Forest Service annually. 





			Monitoring / Reporting Action, continued


			Effectiveness: Annual quantitative monitoring and reporting of revegetation and soil stability would be required. Vegetation measurements may include: species richness, canopy cover, basal cover, density/frequency, and plant community structure. Revegetated plot results would be statistically compared with reference plot results to determine whether objectives are being met. Disturbed and revegetated areas would be surveyed for invasive species twice a year following winter and summer rains; and such locations would be mapped and actions taken to prevent, eliminate, or control invasive plants should they occur, in accordance with the final MPO.





			Performance Criteria


			Implementation: Percent similarity to reference sites would be established based on ecological site descriptions, reference plots, test plots, and ongoing monitoring of previously revegetated plots. 


Placement of growth media and revegetation efforts would be implemented concurrently with reclamation efforts. Areas to be revegetated would be contoured, graded, prepared, and seeded and/or planted in accordance with the final reclamation and closure plan. 


Rosemont Copper and the Forest Service would use Natural Resources Conservation Service Ecological Site Descriptions to identify comparable reference site replications in the vicinity of the mine. Native species used for revegetation efforts would be approved by the Forest Service in advance and would meet those specified in the final reclamation plan. Species would be determined from Natural Resources Conservation Service Ecological Site Descriptions, reference sites, and test plot results. 


The revegetation plan would include measures to meet the terms and conditions of the biological assessment. 


Species composition on revegetated sites would be similar to those found on reference sites, including: grasses, forbs, shrubs, and trees. Species considered would be capable of being self-sustaining and would include species with the ability to provide soil stability, achieve desired future conditions, and provide wildlife habitat and may include species that are culturally important to tribes. 


Reference site data would be used to calculate native species’ occurrence, density, and cover and to set revegetation success criteria. Aspect, elevation, and topographic location would be considered when selecting reference sites and when quantifying comparisons between reference and revegetated sites. 


The presence of any noxious or invasive plants species would trigger treatment.


Effectiveness: Growth medium characteristics and soil stability would be sufficient to meet revegetation objectives. Ecological site descriptions, test plots, and previously revegetated reclamation areas would be used to establish appropriate plant species to be revegetated and to set success criteria. Seeding and planting would be successful in establishing desired plant species and communities in location zones specified in the final reclamation plan. Vegetation species and density would be similar to reference sites as determined by the adaptive management data feedback loop by the monitoring group.


Visits after invasive plant species treatments would determine the effectiveness of treatments and whether additional treatments are required. 





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. The Forest Service is responsible for consultation with tribes regarding culturally important plant species. 


Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. The Forest Service is responsible for establishing success criteria and revegetation objectives based on similarity to reference sites and the adaptive management process. 
The Forest Service would spot check revegetation success and site stability on NFS lands throughout the year. The Forest Service would conduct annual (at a minimum) site inspections to review monitoring results in cooperation with Rosemont Copper to: determine whether success criteria have been met and the cause for better or worse results than predicted; if data (from reference sites, test plots, and revegetated plots) indicate the need for adjustments to seed/plant mix, seed/plant application rates, or site preparation, determine whether acceptable soil stability has been achieved; and determine the need for additional mitigation measures for revegetation and soil stability. The Forest Service would evaluate monitoring results to determine and document compliance with NEPA decision and effectiveness of mitigation. 


Rosemont Copper is responsible for monitoring, treatment, follow-up treatments, and reporting to the Forest Service. Reports would include: species, maps, population estimates, treatment method(s), and the amount of chemical herbicide used.





			Timing


			Implementation: Monitoring would begin when salvage of soil (growth media) begins during the premining phase and would continue until the Forest Service determines that no further revegetation efforts (seeding, planting, site stabilization, etc.) are necessary to meet the revegetation objectives contained in the final reclamation and closure plan. Activities near known lesser long-nosed bat roosts would occur when lesser long-nosed bats are not present, typically during the period from November 1 to July 1 each year.


Invasive plant monitoring would begin immediately and follow agreed-upon protocols.


Effectiveness: Revegetation effectiveness monitoring would begin with initial seeding or planting during the active mining phase and would continue until the Forest Service determines that final reclamation objectives for revegetation and site stability have been met during final reclamation and closure or postclosure phases.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-SR-03 – Concurrent placement of perimeter buttress 





			Description


			This mitigation involves constructing a buttress formed of waste rock surrounding and encapsulating the compacted tailings. Conservation measures and/or terms and conditions related to known lesser long-nosed bat roost protection measures would be followed.





			Source


			This is a design feature that was contained in the preliminary MPO and is required by the aquifer protection plan. The biological opinion specifies that conservation measures to protect lesser long-nosed bat roosts must be followed (see conservation measures and/or terms and conditions for lesser long-nosed bat).





			Impacts Mitigated


			Would reduce impacts to surface water due to erosion potential by beginning reclamation and vegetation recovery earlier and concurrently with mining operations; would reduce impacts to visual quality by eventually blocking the view of most of the plant site and structures; and would reduce risk of impacts to groundwater from potential acid generation through proper placement of neutralizing waste rock materials.





			Location


			Completely surrounding the dry-stack tailings and waste rock/heap leach facilities (heap leach is not included in Alternative 4 – Barrel Alternative).





			Monitoring / Reporting Action


			Implementation: Weekly visual inspections and quarterly reporting to ensure that: (1) placement is within the footprint specified in the FEIS, ROD, and final MPO; (2) geometry of facility adheres to specifications in the final MPO; (3) waste rock placement in facility is placed in accordance with the aquifer protection permit and stacking plan from the final MPO; and (4) facilities are stable. Slopes would be configured to support successful revegetation.


Effectiveness: Weekly visual inspections and quarterly reporting of status and condition of perimeter buttress construction, including excessive erosion, if any; and results of acid rock drainage monitoring. Annual monitoring of effectiveness of perimeter buttress in blocking the view of the plant site from selected viewpoints. 





			Performance Criteria


			Implementation: Perimeter buttress would be located within the footprint depicted in the FEIS, ROD, and final MPO; benched waste rock buttresses would be generally no less than 150 feet wide at the crest and would have an overall crest-to-toe slope of about 3.5:1 (horizontal: vertical); slopes would generally be 3:1 between benches; slopes would be stable, with no major failures or erosion. Surface deformation, slides, sloughs, and settlement would not affect stability; materials would be placed in accordance with the ADEQ approved waste rock segregation plan (aquifer protection permit). 


Effectiveness: Monitoring would indicate that acid rock drainage meets predictions in FEIS and ROD and does not contaminate ground or surface waters; surfaces would be stable and excessive erosion would not occur; the view of the plant site would be reduced from most viewpoints.





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for conducting monitoring of perimeter buttress construction, location, and condition and reporting to the Forest Service. Rosemont Copper is responsible for conducting water quality monitoring and reporting to the Forest Service and ADEQ. ADEQ is responsible for determining compliance with the aquifer protection permit. 
The Forest Service is responsible for conducting and reporting monitoring of visual screening.





			Timing


			Implementation and Effectiveness: Would commence when construction of perimeter buttress begins and would continue until buttress construction has been completed. Activities near known lesser long-nosed bat roosts would occur when lesser long-nosed bats are not present, typically during the period from November 1 to July 1 each year.





			Applicable Alternatives


			All action alternatives.








Other Monitoring Items for Soils and Revegetation


			MONITORING MEASURE


			FS-SR-04 – Slope stability monitoring





			Description


			Rock slopes within the mine pit would be remotely monitored for movement. 





			Source


			Coronado ID team.





			Purpose


			Would determine whether mine pit geometry is within the range specified in the final MPO and would assess the risk of collapse of the high wall and alteration of the Santa Rita ridgeline.





			Location


			Mine pit.





			Monitoring / Reporting Action


			Implementation: Appropriate reflectors or other monitoring methods would be used as pit progresses in depth. 


Effectiveness: Potential movement of the high wall would be monitored remotely using survey equipment, inspections, or reflectors as is typically conducted for safety considerations. Rosemont Copper would provide results on a quarterly basis to ensure compliance with specifications in the final MPO. 





			Performance Criteria


			Implementation: The monitoring plan and specific monitoring points are sufficient for assessing the potential for movement or collapse of high wall.


Effectiveness: Movement would show no potential for collapse of high wall.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service on a quarterly basis. 





			Timing


			Implementation: Continuously throughout life of mine as pit deepens.


Effectiveness: Monitoring would begin when pit construction advances to the final wall along the ridgeline. Monitoring would continue during operations. Results of the monitoring would be evaluated at closure, and a longer monitoring period would be addressed at that time if appropriate.





			Applicable Alternatives


			All action alternatives. 











			MONITORING MEASURE


			FS-SR-05 – Sediment transport monitoring





			Description


			This monitoring item would monitor the movement of sediment within the channel of Barrel Canyon, including any aggradation or scour.





			Source


			Coronado ID team.





			Purpose


			Would determine whether erosion and downstream geomorphological changes are within the range of impacts described in the NEPA decision.





			Location


			Barrel Canyon from compliance point dam downstream to State Route (SR) 83 bridge. Would include assessment of scour/aggradation at bridge itself.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Baseline conditions would be established prior to mine construction (before premining phase), and periodic comparison monitoring would be conducted every 5 years. Baseline condition determination and subsequent monitoring would use techniques that are sufficient to describe areas along the sandy wash bottom of Barrel Canyon where the surface elevation has increased from baseline, decreased from baseline, or remained the same.





			Performance Criteria


			Implementation and Effectiveness: Monitoring would be performed and reported to the Coronado every 5 years. Reporting would include comparison of current conditions with baseline measurement and assessment of trends of any geomorphological changes.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. 





			Timing


			Implementation and Effectiveness: Premining through final reclamation and closure phases.





			Applicable Alternatives


			All action alternatives.








Groundwater Quantity and Quality


			MONITORING MEASURE


			FS-GW-01 – Monitoring of waste rock for seepage





			Description


			The waste rock facility is not predicted to allow infiltration of precipitation and subsequent seepage. Monitoring equipment (such as collection pans or lysimeters) would be encapsulated within the waste rock in order to remotely assess the moisture content of the waste rock and allow for collection and analysis of seepage if any is generated.





			Source


			Coronado ID team.





			Purpose


			Would determine whether seepage is occurring, which would be outside the effects predicted in the NEPA analysis.





			Location


			Lower lifts of the waste rock facility. Monitoring would include at least two monitoring locations within the waste rock buttresses surrounding the tailings facility and at least two monitoring locations within the waste rock facility itself.





			Monitoring / Reporting Action


			Implementation: Rosemont Copper would provide detailed locations of seepage monitoring equipment and would present a detailed methodology for monitoring.


Effectiveness: Rosemont Copper would monitor moisture content on a quarterly basis to ensure lack of seepage from water rock facility. In the event that seepage occurs, leachate would be collected and sampled on a quarterly basis.





			Performance Criteria


			Implementation: Monitoring equipment would be installed in lower lift of waste rock facility.


Effectiveness: Moisture content of waste rock would indicate that seepage is not occurring, and sampling and analysis of leachate would be performed if seepage occurs.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service on a quarterly basis. 





			Timing


			Implementation: Installation would be conducted during the construction of the initial lifts of the waste rock facility.


Effectiveness: Monitoring would begin upon installation and would continue throughout the active mining phase.





			Applicable Alternatives


			All action alternatives. 








Other Monitoring Items for Groundwater Quality and Quantity 


			MONITORING MEASURE


			FS-GW-02 – Water quality monitoring beyond point-of-compliance wells





			Description


			Groundwater quality sampling at locations other than required under the Arizona aquifer protection permit.





			Source


			Required by the Coronado.





			Purpose


			Determine in situ changes in the quality of Coronado National Forest groundwater resources, beyond the capture zone of the mine pit, potentially triggered by groundwater drawdown.





			Location


			Up to 10 springs and up to 16 wells (15 existing wells, 1 proposed new well [see FS-BR-25]).





			Monitoring / Reporting Action


			Implementation: The Coronado has provided Rosemont Copper with a potential list of monitoring wells, piezometers, and boreholes that may be able to be sampled. Rosemont Copper would conduct field investigations to determine the ability to collect applicable and pertinent water samples from these locations, and based on these results, the Coronado would determine a final monitoring list. The final monitoring list must have appropriate geographic coverage sufficient to monitor changes in the quality of Coronado National Forest groundwater resources. The Coronado would coordinate with Rosemont Copper to produce a detailed sampling plan, including: 
(1) quality assurance protocol, (2) sampling protocol, (3) detailed analyte list, (4) sampling frequency and criteria for future reduction or modification of sampling frequency, (5) criteria for defining baseline or ambient groundwater quality, (6) definition of non-regulatory water quality thresholds with which to compare results, (7) reporting requirements, (8) protocol to be followed in the event that a water quality threshold is exceeded (i.e., increased sampling frequency, other investigative approaches, or remedial action), (9) criteria for determining conclusion of monitoring , and (10) a procedure for reviewing and requesting changes to the level of monitoring.


Effectiveness: Rosemont Copper would conduct groundwater sampling at the specified wells and springs. Samples would only be required from flowing springs and from wells able to be sampled (i.e., not dry, obstructed, etc.). Frequency would be determined in detailed sampling plan. A likely scenario would be to require quarterly sampling to establish baseline or ambient groundwater quality, which would also take into account existing water quality samples already collected by Rosemont Copper, followed by annual sampling at wells and semiannual sampling at springs, unless major changes in water quality occur associated with observed water table drawdown or reduced flow in springs. Specific analytes would be determined in the detailed sampling plan but in general would include metals and inorganic analytes. Rosemont Copper would report results of sampling annually to the Coronado as a part of the annual reporting. Report would be submitted electronically in a format acceptable to the Coronado.





			Performance Criteria


			Implementation: Ability to sample wells would be determined, final list of wells is determined, and detailed sampling plan is prepared.


Effectiveness: Sampling and reporting is conducted in accordance with the detailed sampling plan.





			Responsible Party


			Implementation: The Coronado is responsible for providing a list of potential wells, evaluating Rosemont Copper field investigation data, determining final well locations, and providing this list to Rosemont Copper. Rosemont Copper is responsible for conducting field investigations on the final potential list of wells. Rosemont Copper is responsible for preparing a detailed sampling plan, with review and approval by the Coronado, as part of the final MPO.


Effectiveness: Rosemont Copper is responsible for sampling and reporting. The Coronado is responsible for review and interpretation of sampling results.





			Timing


			Implementation: Selection of wells and detailed sampling plan to be included as part of final MPO.


Effectiveness: Baseline sampling would begin during or before ground disturbance. Sampling would continue through operations, closure, and the postclosure period (following criteria determined in detailed sampling plan).





			Applicable Alternatives


			All action alternatives. 








Wells and Springs to Be Potentially Monitored in Relation to FS-GW-02


			Well or Spring


			Cadastral Location


			Well Name





			Well


			(D-18-16) 20dbc


			HC-4A and HC-4B





			Well


			(D-18-15) 35abc


			DH-1445





			Well


			(D-18-16) 28aba


			RP-2B and RP-2C





			Well


			(D-18-16) 29bbd


			P-899





			Well


			(D-18-16) 30bab


			HC-5A and HC-5B





			Well


			(D-19-16) 04ddb


			DH-1541





			Well


			(D-19-16) 06cca


			RP-5





			Well


			(D-19-16) 01bab


			HC-1A and HC-1B





			Well


			(D-18-16) 30bd


			C-1





			Well


			(D-19-15) 01aac


			HC-6





			Well


			To be determined


			Proposed New Well [See FS-BR-25]





			Spring


			(D-19-15) 1dbd


			Deering Spring





			Spring


			(D-18-16) 32bbc


			Rosemont Spring (until buried)





			Spring


			(D-18-16) 9dbb


			Lower Mulberry Spring





			Spring


			(D-18-16) 9abc


			Mulberry Spring





			Spring


			(D-18-16) 29bda


			McCleary Dam





			Spring


			(D-18-16) 27ddd


			Questa Spring





			Spring


			(D-18-16) 19ccd


			MC-2 Spring





			Spring


			(D-18-16) 19abb


			Fig Tree Spring





			Spring


			(D-18-15) 14dba


			Helvetia Spring





			Spring


			(D-18-15) 12dba


			Sycamore Spring











			MONITORING MEASURE


			FS-GW-03 – Additional operational waste rock and tailings characterization 





			Description


			Waste rock characterization and segregation is required during operations under the aquifer protection permit [see OA-GW-02]. This supplementary monitoring measure involves additional waste rock and tailings characterization analysis during operations.





			Source


			Required by the Coronado.





			Purpose


			The characterization required under the aquifer protection permit, though compliant with ADEQ methodologies for segregating potentially acid-generating material and for providing information on metals reactivity, may not provide detailed information on the composition and potential long-term, postclosure behavior of waste materials with respect to acid generation and metals leaching. This would better inform the Coronado’s long-term management of the waste rock and tailings facilities, including management responsibilities that would continue after release of bonding and after discontinuation of surface and groundwater quality monitoring under the aquifer protection permit.





			Location


			Blast face; waste rock facilities and waste rock perimeter buttress locations; tailings facility.





			Monitoring / Reporting Action


			Implementation: The Coronado would coordinate with Rosemont Copper to produce a detailed waste rock/tailings characterization sampling plan, including: (1) quality assurance protocol, (2) compositing methodology, (3) sampling protocol, (4) detailed analyte list, (5) completion requirements for kinetic testing, and (6) reporting requirements. 





			Monitoring / Reporting Action


			Effectiveness: Monitoring would consist of five general components: (1) collection of samples, (2) additional analysis on potentially acid-generating waste rock, (3) additional analysis on non-acid-generating waste rock, (4) analysis of tailings and process water, and (5) reporting. 





			Monitoring / Reporting Action


			Sample Collection


Rosemont Copper would already be collecting composite samples from potentially acid-generating waste rock, as well as random samples from all waste rock, as required under the waste rock segregation plan (OA-GW-02). The additional analysis required under FS-GW-05 would make use of the same samples already being collected. 


As described under waste rock segregation plan, “Sample selection will be distributed based on the rock types/lithologies encountered during the sampling period/increment.” Rosemont Copper would ensure that the samples provided for additional analysis are representative of the majority of waste rock excavated during the sampling period.





			Monitoring / Reporting Action


			Additional Analysis of Potentially Acid-Generating Waste Rock


· One sample would be collected for every 250,000 tons of potentially acid-generating waste rock. This sample would be collected in conjunction with the composite sampling of potentially acid-generating waste rock already being conducted under the waste rock segregation plan. This sample would be analyzed for:


· Whole rock chemical analysis,


· Detailed visual descriptions of mineralogy present, and


· Quantitative mineralogical analysis.


· One sample would be collected every 6 months for humidity cell testing. Humidity cell testing would be initiated on this sample and would continue running until completion criteria are met (as defined in the detailed waste rock/tailings characterization sampling plan). Upon completion, cells would be disassembled using an established procedure designed to clarify the conditions in the cell.


· Petrographic analysis is not required. In the event that a problem is identified that requires such analysis, the Coronado would request that Rosemont Copper investigate the potential of obtaining it from existing cores.





			Monitoring / Reporting Action


			Additional Analysis of Non-Acid-Generating Waste Rock


· One sample would be collected for every 5,000,000 tons of non-acid-generating waste rock. This sample would be collected in conjunction with the weekly random sampling of waste rock already being conducted under the waste rock segregation plan. This sample would be analyzed for:


· Whole rock chemical analysis,


· Detailed visual descriptions of mineralogy present, and


· Quantitative mineralogical analysis.





			Monitoring / Reporting Action


			Additional Analysis of Tailings and Process Water


· One grab sample of tailings would be collected monthly, to be collected from a location that does not interfere with normal operation of the mine. This sample would be analyzed for:


· Whole rock chemical analysis, and


· Quantitative mineralogical analysis.


· One sample would be collected annually for humidity cell testing. Humidity cell testing would be initiated on this sample and would continue running until completion criteria are met (as defined in the detailed waste rock/tailings characterization sampling plan). Upon completion, cells would be disassembled using an established procedure designed to clarify the conditions in the cell.


· One sample of process water would be collected quarterly. The intent is to analyze water that is similar in nature to that entrained with the tailings; the collection location would be consistent with that intent. Quarterly, process water would be analyzed for inorganics and metals (exact analytes would be determined in the detailed waste rock/tailings characterization plan). Annually, process water would also be analyzed for organic and radiochemical constituents.





			Monitoring / Reporting Action


			Reporting: Reporting would be conducted annually. Exact reporting requirements would be identified in the detailed waste rock/tailings characterization plan. In general, reporting would summarize the analysis conducted during the previous year, including the most recent results from humidity cells that might still be running and not yet completed and the results from the completed cells disassembled that year. Reporting would also make use of the geological descriptions and mineralogical analysis conducted to cross-reference the samples collected during the previous year with waste rock characterization tests conducted during prior years and those conducted prior to operations. The goal is to develop an ongoing comprehensive data set of the reactivity of specific geological units that spans both preoperation and operation time frames. 





			Performance Criteria


			Implementation: Detailed waste rock/tailings characterization plan is produced and approved prior to the final MPO.


Effectiveness: Sampling and reporting would be conducted in accordance with a detailed waste rock/tailings characterization sampling plan. This plan would include an opportunity to request changes to the level of the sampling and the criteria to determine the appropriateness of the request.





			Responsible Party


			Implementation: Rosemont Copper is responsible for preparing a detailed waste rock/tailings characterization sampling plan, with review and approval by the Coronado.


Effectiveness: Rosemont Copper is responsible for sampling, reporting, and evaluation. The Coronado is responsible for review and interpretation of sampling results.





			Timing


			Implementation: Active mining phase.


Effectiveness: Active mining phase.





			Applicable Alternatives


			All action alternatives.











			MONITORING MEASURE


			FS-GW-04 – Periodic update and rerunning of pit lake geochemistry model throughout life of mine





			Description


			Periodic updating of the pit lake geochemistry model to incorporate the most recent and pertinent geochemical results obtained through waste rock characterization efforts. The purpose of this measure is to ensure that the most accurate prediction of mine pit lake water quality is available at closure. At the time of closure, the results of the model would be assessed and used to develop management plans for protection of wildlife if possible harm exists from exposure to pit lake water quality.





			Source


			Coronado ID team.





			Purpose


			Predict postmining pit lake water quality in order to develop management plans for protection of wildlife. 





			Location


			Mine pit.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Every 5 years, Rosemont Copper would use collected geochemical data from waste rock characterization efforts, and any other pertinent hydrologic, geological, or geochemical data to provide revised predictions of mine pit lake water quality after closure. The pit lake model would be run for a period of 200 years to match the duration of the current model. At closure, Rosemont Copper would produce a best and final pit lake model and would coordinate with the Coronado to develop management plans to protect wildlife, if impacts from pit lake water quality are likely to occur.





			Performance Criteria


			Implementation and Effectiveness: Model update report would be provided every 5 years.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for performing all modeling and providing sufficient documentation to the Forest Service. Forest Service is responsible for review and approval of model. Rosemont Copper and Forest Service are responsible for joint development of management plans for protection of wildlife.





			Timing


			Implementation and Effectiveness: Active mining phase through closure.





			Applicable Alternatives


			All action alternatives.











			MONITORING MEASURE


			FS-GW-05 – Monitoring, pumping, and treatment of heap leach drainage





			Description


			Monitoring of heap leach draindown after closure and encapsulation of the heap leach pad for the effectiveness of passive treatment, and the requirement to pump and treat drainage if passive treatment is ineffective at reducing concentrations below numeric Arizona Aquifer Water Quality Standards.





			Source


			Coronado ID team.





			Purpose


			Ensure that heap leach drainage above aquifer standards is not discharged to aquifer. 





			Location


			Heap leach pad.





			Monitoring / Reporting Action


			Implementation: Upon closure of the heap leach pad, Rosemont Copper would install passive treatment adequate for treating any residual heap leach drainage to levels below numeric Arizona Aquifer Water Quality Standards. Rosemont Copper would also install necessary facilities to access and monitor heap leach drainage. 


Effectiveness: Rosemont Copper would continually monitor levels of drainage leaving the treatment system. Quarterly, Rosemont Copper would collect samples of posttreatment drainage and analyze for any constituents with applicable numeric Arizona Aquifer Water Quality Standards. If sampling determined that passive treatment is not sufficient to lower concentrations below numeric Arizona Aquifer Water Quality Standards, then Rosemont Copper would install the necessary equipment to pump heap leach drainage from the sump, treat drainage, and discharge to an appropriate location, or would provide for additional in situ treatment that would be effective.





			Performance Criteria


			Implementation: Necessary facilities are installed upon closure and encapsulation of the heap leach pad.


Effectiveness: Posttreatment drainage is below numeric Arizona Aquifer Water Quality Standards. Results of monitoring are reported to Forest Service quarterly.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for performing all monitoring and treatment.





			Timing


			Implementation and Effectiveness: Until cessation of drainage from heap leach pad.





			Applicable Alternatives


			All action alternatives except the Barrel Alternative.








Surface Water Quantity and Quality 


			MITIGATION MEASURE


			FS-SW-01 – Location, design, and operation of facilities and structures 
intended to route stormwater around the mine and into downstream drainages





			Description


			This mitigation involves the design, location, and operation of stormwater diversion facilities in order to maintain flow downstream and avoid contact with processing facilities and ore stockpiles.





			Source


			This is a design feature of the preliminary MPO that has been revised for the various action alternatives. The Arizona Pollutant Discharge Elimination System Multi-Sector General Permit does not require but does encourage consideration of diversion structures.





			Impacts Mitigated


			Would reduce risk of flooding damage to mine facilities; would allow noncontact stormwater to flow into natural drainages. Diversions designed and operated to route stormwater through or around project facilities would reduce loss of surface water and groundwater flows in drainage downstream of mine facility.





			Location


			Pit and permanent diversion channels; flow-through drains and drainage basins (proposed action, Phased Tailings Alternative, and Barrel Trail Alternative only); drop structures, compliance point pond, and dam (sediment control structures).





			Monitoring / Reporting Action


			Implementation: Complete inspection would be performed when these facilities are constructed to ensure consistency with locations and specifications contained in the final MPO.


Effectiveness: Quarterly visual inspections would be performed to identify physical conditions that could reduce the ability of the facilities and structures to function properly, and appropriate actions would be taken. Quarterly and during/after significant rainfall/surface water flow events, a visual inspection would be performed of all structures to ensure proper routing of water and identify corrective actions as needed. Permanent facilities may need postclosure monitoring for a period of time to be determined to ensure continued effectiveness. 





			Performance Criteria


			Implementation: Facilities would be constructed in locations and to specifications contained in the final MPO.


Effectiveness: Structures would be stable and would show no excessive erosion, settling, slumping, or deformation that could affect water routing. Water would be routed to desired natural features (washes) in an efficient manner. Permanent facilities would be designed to minimize the need for long-term maintenance postclosure.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. 





			Timing


			Implementation: During construction (premining phase) to ensure compliance with the final MPO.


Effectiveness: Throughout premining, active mining, and final reclamation and closure phases.





			Applicable Alternatives


			All action alternatives. Note that not all structures apply to all alternatives. Refer to alternative descriptions in chapter 2 for further information. 











			MITIGATION MEASURE


			FS-SW-02 – Stormwater diversion for Barrel Alternative designed 
to route more stormwater into downstream drainages postclosure





			Description


			This mitigation reflects the results of an effort to apply the concepts of geomorphic reclamation to the Barrel Alternative. The result is a design that would route more stormwater into downstream drainages postclosure than previous designs.





			Source


			Coronado ID team.





			Impacts Mitigated


			Would reduce impacts to surface flows and groundwater in drainages downstream by allowing more stormwater delivery into natural drainages (washes). Design grades the tops of facilities to shed water to lower benches, where water would move laterally until reaching concrete drop structure and/or being discharged into a diversion channel and then into a natural drainage. Channel would be built to drain plant site to McCleary Canyon. Postclosure, no water would be stored on waste rock or tailings facilities.





			Location


			Tailings, waste rock, and plant facilities; benches designed to move stormwater laterally; diversion channels; and concrete drop structures. 





			Monitoring / Reporting Action


			Implementation: Complete inspection would be performed when these facilities are constructed to ensure consistency with locations and specifications contained in the final MPO. 


Effectiveness: Quarterly visual inspection would be performed of facility integrity and to ensure that water delivery is occurring efficiently and that sufficient channel capacity exists; additional inspections would be performed during and after significant rainfall events (0.5 inch or greater precipitation within 24-hour period).





			Performance Criteria


			Implementation: Monitoring would ensure that construction adheres to the final MPO.


Effectiveness: Facilities would be stable over time without excessive erosion and would effectively deliver stormwater into natural drainages. 





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. 





			Timing


			Implementation: During construction (premining phase) to ensure compliance with the final MPO. 


Effectiveness: During active mining phase to ensure water delivery is effective and complies with the final MPO. Monitoring postclosure for a period of time to be determined would ensure that facilities operate with no or minimal maintenance.





			Applicable Alternatives


			“Alternative 4 – Barrel Alternative” only.















Seeps, Springs and Riparian


			MITIGATION MEASURE 


			FS-SSR-01 – Purchase of water rights, to be used for mitigating  
for impacts in the Cienega Creek watershed





			Description


			This mitigation would require the following actions in the Cienega Creek Watershed: 


· (1) Rosemont Copper would purchase approximately 1,122 acre-feet of surface water rights held by Del Lago Golf Course, to be used to enhance aquatic habitat values in the Cienega Creek watershed for Federal threatened and endangered species and for riparian resources. This would include the severance and transfer of portions of surface water rights to appropriate entities to become in-stream flow rights on lower Cienega Creek and Davidson Canyon within the Cienega Creek Natural Preserve; and in-stream flow rights on Upper Cienega Creek within the Las Cienegas National Conservation Area. These water rights would be transferred to Pima County, or another entity authorized under Arizona law to hold a surface water right for recreation and wildlife purposes, in accordance with the biological opinion.


(2) Rosemont Copper would also acquire and retire a groundwater well on lands associated with Pantano Dam in order to eliminate impacts to surface water in Cienega Creek from the withdrawal of groundwater.


(3) The remainder of water rights would be conveyed to a USACE-approved in-lieu fee sponsor. Under current USACE guidance, Rosemont Copper would receive compensatory mitigation credit for conveying these water rights to the USACE-approved in-lieu fee sponsor, Pima County. The number of credits to be received for the purchase is yet to be determined. Rosemont Copper would also purchase credits in the in-lieu fee project, as required by the USACE to compensate for impacts to waters of the United States (WUS).


· Refer to the CWA Section 404 habitat mitigation and monitoring plan and conservation measures and/or terms and conditions in the biological opinion for further detail.





			Source


			Rosemont Copper identified this mitigation measure as a component of the CWA Section 404 permitting process. This measure was also put forth by Rosemont Copper as a voluntary conservation measure for consideration under consultation with the USFWS under the Endangered Species Act (ESA). These conservation measures are no longer considered voluntary for the purposes of this appendix, as implementation of these conservation measures is required under the biological opinion.





			Impacts Mitigated


			Would partially mitigate potential impacts to jaguar, ocelot, Chiricahua leopard frog, Gila chub, Gila topminnow, Huachuca water umbel, western yellow-billed cuckoo, and southwestern willow flycatcher, as well as aquatic and riparian vegetation. 





			Location


			Cienega Creek watershed. 





			Monitoring / Reporting Action


			Implementation and Effectiveness: In accordance with requirements in the biological opinion and habitat mitigation and monitoring plan.





			Performance Criteria


			Implementation and Effectiveness: In accordance with requirements in the biological opinion and habitat mitigation and monitoring plan.





			Responsible Party


			Implementation: USACE is responsible for determining whether mitigation value under their Section 404 permit, and for overseeing compliance with that permit. The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for purchasing water rights and assigning them in the manner specified in the biological opinion and habitat mitigation and monitoring plan.


Effectiveness: In accordance with requirements in the biological opinion and habitat mitigation and monitoring plan.





			Timing


			Implementation and Effectiveness: Throughout the life of the project (premining through final reclamation and closure phases) and for 5 years following mine closure.





			Applicable Alternatives


			All action alternatives.








Other Monitoring Items for Seeps, Springs, and Riparian Areas


			MONITORING MEASURE


			FS-SSR-02 – Spring, seep, and constructed/enhanced waters monitoring





			Description


			A suite of 25 seeps and springs has been monitored for baseline conditions since 2007 and would continue to be monitored to identify any impacts that may occur due to dewatering of the regional aquifer in the vicinity of the mine pit. Rosemont Copper has committed to enhancing or replacing up to 30 water sources to offset potential impacts to surface waters (see FS-BR-05), and the performance and success of these waters would be monitored, as well. 


The Cienega Creek Watershed Conservation Fund (FS-BR-16) could be used for monitoring of success of replacement or enhanced water features. If springs levels decrease, mitigation could come from this fund. 





			Source


			Monitoring of constructed waters as required under biological opinion conservation ceasuresmeasures and/or terms and conditions; monitoring of seeps and springs was proposed by Rosemont Copper.





			Purpose


			To measure effects of groundwater drawdown and to determine whether decreased water levels are due to mine activities. Surface water level is monitored in a variety of locations. 





			Location


			As specified in the biological opinion. Suite of springs shown in table below. Prior to implementation all available data, including prior spring surveys, would be reviewed and sites agreed upon for usefulness for inclusion in the monitoring list.





			Monitoring / Reporting Action


			Implementation: Baseline condition of springs would be assessed, including extent of riparian habitat, presence/absence of water, extent of standing or flowing water, photographs, and flow measurements if possible.


Effectiveness: Measurement of spring condition (presence/absence of water, photographs, flow measurements if possible) twice per year, with results reported to the Forest Service. Up to three springs may be monitored more frequently using automated equipment, pending the ability to install such equipment without interfering with spring function or cultural significance of springs (Sycamore Spring, Questa Spring, and Deering Spring). Discontinuation of monitoring of individual springs may be considered if observations indicate the absence of standing water, flowing water, or other indications of subsurface water (damp ground riparian vegetation).





			Performance Criteria


			Implementation: Baseline condition of springs and other water resources would be accurately documented.


Effectiveness: Monitoring would accurately record spring condition.





			Responsible Party


			Implementation: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for baseline monitoring of springs. Forest Service is responsible for determining spring locations and obtaining access for any springs not located on public lands.


Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. 





			Timing


			Implementation: During premining to establish baseline conditions.


Effectiveness: From issuance of the ROD to 5 years postclosure. 





			Applicable Alternatives


			All action alternatives.








Springs to Be Monitored in Relation to SSR-02


			Cadastral Location


			Spring Name





			(D-19-15) 1dbd


			Deering Spring





			(D-19-15) 1bdb


			Locust Spring





			(D-18-16) 32bbc


			Rosemont Spring





			(D-19-15) 1bbb


			SW





			(D-18-16) 9dbb


			Lower Mulberry Spring





			(D-18-16) 9cbd


			Crucero Spring





			(D-18-16) 9abc


			Mulberry Spring





			(D-18-16) 30abc


			MC-1 Spring





			(D-18-16) 29bda


			McCleary Dam





			(D-18-16) 27ddd


			Questa Spring





			(D-18-16) 19ccd


			MC-2 Spring





			(D-18-16) 19abb


			Fig Tree Spring





			(D-18-16) 17acc


			SC-2 Spring





			(D-18-16) 16ccc


			Scholefield Spring (SC-1)





			(D-18-16) 16bba


			Papago Spring





			(D-18-16) 14cab


			Barrel Spring





			(D-18-15) 35bdc


			Ruelas Spring





			(D-18-15) 24dcc


			Peligro Adit





			(D-18-15) 14dba


			Helvetia Spring





			(D-18-15) 13aab


			SS-2





			(D-18-15) 12dba


			Sycamore Spring





			(D-17-17) 6bdd


			Reach 2 Spring





			(D-16-17) 30abd


			Escondida Spring





			(D-18-15) 14bcd


			Shamrod Spring





			(D-18-15) 14ada


			Zackendorf Spring
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Biological Resources 


			MITIGATION MEASURE


			FS-BR-01 – Plant site location and design adjustments 
to reduce impacts to biological resources





			Description


			The entire plant site is sited and designed to reduce its size and overall footprint and to use gravity instead of pumping to move process water where possible. Specific plant site details are contained in the preliminary MPO and chapter 2 alternatives descriptions.





			Source


			This is a design feature of the preliminary MPO. 





			Impacts Mitigated


			[bookmark: a]Reduced footprint would avoid some impacts to cultural resources, native plants, and wildlife habitat. Design uses gravity for supply of process water where possible, reducing energy needs. Reduced footprint would minimize impact to biological core areas identified in “Sonoran Desert Conservation Plan.” 





			Location


			Plant site (see alternative maps in chapter 2).





			Monitoring / Reporting Action


			Implementation and Effectiveness: Initial review of plans and weekly visual inspections would be performed during construction of plant facilities and during removal of plant facilities. The intent is to inspect the plant site and the building construction review periodically during construction to make sure they are built in accordance with the plans and the final MPO; and during closure and final reclamation, when the plant site is removed and restored, to make sure that areas that were avoided during construction are not destroyed or directly impacted by building removal and plant site restoration activities. Inspection results that find disturbance outside the area depicted in approved plans and the final MPO would be reported to the Coronado within 24 hours. Otherwise, the results of inspections would be summarized and reported in quarterly and annual monitoring reports.





			Performance Criteria


			Implementation and Effectiveness: Facilities would be located and designed in compliance with the final MPO.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. 





			Timing


			Implementation and Effectiveness: During premining (construction) and final reclamation and closure (plant facility removal) phases to ensure adherence to final MPO decision; periodically during operations if modifications are proposed. 





			Applicable Alternatives


			All action alternatives. 











			MITIGATION MEASURE


			FS-BR-02 – Redesign of the coarse ore stockpile dome and pebble crusher/ball 
loading facility to avoid a subpopulation of sensitive plants





			Description


			This facility redesign involves enclosure of the stockpile by a domed structure and reorientation of the crusher/ball loading facility conveyers to avoid a population of Coleman’s coral-root, which is a Forest Service sensitive species. A complete inventory of the NFS land disturbance footprint for Coleman’s coral-root and beardless chinch-weed would be completed prior to ground disturbance.





			Source


			Rosemont Copper. Also included in the biological evaluation.





			Impacts Mitigated


			Would avoid impact to sensitive orchid subpopulations of Coleman’s coral-root and possibly other sensitive plant species through reduction of the originally proposed footprint and angled arrangement of building and conveyers; would reduce impacts to air quality by reducing dust generation; dome would be less visually evident than conventional structure, thereby reducing impacts to visual quality.





			Location


			Plant site (see alternative maps in chapter 2).





			Monitoring / Reporting Action


			Implementation: Same as FS-BR-01.


Effectiveness: Semiannual inspection and reporting would be performed to ensure protections are effective. Vigor and health of host trees would be monitored and reported. Air quality monitoring would be conducted in accordance with air quality permit requirements. The Forest Service would assess completed dome from representative viewpoints to determine effectiveness in reducing visual impacts.





			Performance Criteria


			Implementation and Effectiveness: Facilities would be constructed in accordance with specifications in the final MPO. Protected plant populations would not be impacted by plant site and facility construction or operations. Air quality standards would be met. 





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. See monitoring requirements in “Air Quality and Climate Change” and “Visual Resources” sections for further information.





			Timing


			Implementation and Effectiveness: Predominantly during premining (construction of facilities) and final reclamation and closure (removal of facilities) phases. Monitoring during active mining phase to ensure that plants are not indirectly impacted.





			Applicable Alternatives


			All action alternatives, with the exception of the proposed action.











			
MITIGATION MEASURE


			FS-BR-03 – Measures to exclude wildlife, livestock, and 
the public from water ponds and other areas





			Description


			Specific ponds, basins, and other facilities would be enclosed, fenced, or otherwise managed to exclude wildlife, livestock, and the public. Includes construction of barriers to exclude Chiricahua leopard frogs, if needed.





			Source


			This is a design feature from the preliminary MPO. Barriers to exclude Chiricahua leopard frogs are specified in the biological opinion (see conservation measures and/or terms and conditions for Chiricahua leopard frogs).





			Impacts Mitigated


			Would avoid or reduce potential impacts to wildlife such as amphibians, birds, and bats; livestock; and public safety.





			Location


			Process water temporary storage pond; primary settling basin; raffinate pond, heap leach pad, and pregnant leach solution pond; stormwater pond; primary settling basin; any other location where process water may be ponded; and chemical and fuel storage areas. Note that not all of these facilities occur in all action alternatives. 





			Monitoring / Reporting Action


			Implementation: Visual inspection at the time facilities are constructed would be performed to ensure that covers and/or devices have been installed and facilities have been enclosed or fenced. 


Effectiveness: Daily visual inspection would be performed to ensure enclosures, fences, covers, and/or devices are functioning properly to exclude wildlife, livestock, and the public. Inspection results that find measures ineffective at exclusion would be reported to the Coronado and rectified within 72 hours. Otherwise, the results of inspections would be summarized and reported in quarterly and annual monitoring reports.





			Performance Criteria


			Implementation: All accumulations of process water and other noted facilities would be enclosed or would have covers and/or devices installed that operate to effectively exclude wildlife.


Effectiveness: Enclosures, fences, covers, and/or devices would be effective in protecting wildlife, livestock, and the public.





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. 





			Timing


			Implementation: During construction (premining phase) to ensure that enclosures, fences, covers, and devices adhere to the final MPO.


Effectiveness: During active mining to ensure that measures are effective; and at final closure of the facilities to ensure that process water or other facilities do not present hazards to wildlife, livestock, or the public.





			Applicable Alternatives


			All action alternatives, for the listed facilities that apply. 















			MITIGATION MEASURE


			FS-BR-04 – Salvage, growing, planting, and monitoring of Palmer’s agave 





			Description


			Revegetation includes biological opinion requirements to plant and monitor agave, study suitability of Palmer’s agave seeds gathered locally for use in reclamation seed mix, and plant native tree species.


Biological opinion requirements for Palmer’s agave would be included in the final reclamation and closure plan. Rosemont Copper would plant (transplanted or nursery-grown stock) at least 35,850 Palmer’s agaves, as specified in the biological opinion. Palmer’s agave seed would be included in the seed mix, provided that such seeds are commercially available.


During the life of the project, Rosemont Copper would work with the Forest Service to identify potential restoration areas outside of the security fence and within 2 miles of the perimeter fence that are suitable for Palmer’s agave. Using the seed mix being employed for concurrent reclamation, Rosemont Copper would assist the Forest Service with the revegetation of these areas. In addition to seeding, revegetation efforts would include planting Palmer’s agave transplants or nursery-grown Palmer’s agave. This effort would include portions of the segment of the Arizona National Scenic Trail being abandoned under the action alternatives.


Prior to submittal of proposed modification of the allotment management plan (see RC-BR-17), Rosemont Copper would refine existing estimates of Palmer’s agave that would be impacted within the security fence area and conduct studies sufficient to identify and establish baseline conditions of pastures that would be proposed in the allotment management plan modification for seasonal grazing restrictions to increase flowering success of agave. In addition, Rosemont Copper would include Palmer’s agave in its concurrent reclamation plan.


Rosemont would investigate the feasibility of agave plantings at ecologically appropriate sites on proposed conservation lands, including Sonoita Creek Ranch, Davidson Canyon watershed parcels, and Helvetia Ranch North parcels. Agaves would be planted at ecologically appropriate densities (as determined by Rosemont Copper, USFWS, and other entities) and follow-up monitoring conducted at sites where such plantings are feasible and have a high likelihood of success. 


Biological opinion monitoring requirements regarding Palmer’s agave are also incorporated into the monitoring of FS-SR-02. 





			Source


			Biological opinion and Coronado ID team. See biological opinion conservation measures and/or terms and conditions for lesser long-nosed bat. 





			Impacts Mitigated


			Would rectify impacts to wildlife habitat by rehabilitating and restoring this component of the affected environment. Revegetation of Palmer’s agave would provide habitat for lesser long-nosed bat and would meet the requirements of the biological opinion.





			Location


			All disturbed areas except the mine pit. Includes linear features such as utilities, pipelines, and the abandoned segment of the Arizona National Scenic Trail. 





			Monitoring / Reporting Action


			Implementation: Annual monitoring of activities to ensure compliance with specifications in the final MPO and sufficient to meet the requirements of the biological opinion. A final reclamation and closure plan would be developed by Rosemont Copper and approved by the Forest Service prior to issuance of the final MPO; it would meet all of the stipulations of the biological opinion. The terms and conditions and conservation measures of the biological opinion would be addressed in the final revegetation plan. 


Similar to FS-SR-02, revegetation efforts, including maps, GIS data, and acreage of initial seeding, seed/plant mix, seeding/planting application rate, propagation, and transplanting, would be reported on an annual basis. Specific information would include data on shrub and tree species and agaves. Information would be reported as required by the biological opinion. Revegetation would be conducted following an adaptive management process and would ensure compliance with the biological opinion. A record of the agave transplanted and planted from nursery-grown stock during reclamation and the general location and density of transplants would be maintained and reported to the Coronado annually.


Effectiveness: Annual quantitative monitoring of revegetation and site stability would be required, including whether shrub/tree and agave objectives have been met. Vegetation measurements may include: species richness, canopy cover, density/frequency, and plant community structure. Additional surveys would be conducted to track agave planting and survivorship. A record of the agave transplanted and planted from nursery grown stock during concurrent reclamation efforts and the general location and density of transplants would be maintained and reported in accordance with biological opinion requirements. The status and success of these efforts would be included in the annual report to USFWS, as outlined in the “Conservation Measures” section of the biological opinion.





			Performance Criteria


			Implementation: As part of the USFWS consultation, the biological opinion requires a minimum number of agaves species to be planted and survival criteria to remediate lesser long-nosed bat habitat (the biological opinion proposes an average density of plantings of 10.3 per acre). Revegetation monitoring requirements would be contained in the final reclamation and closure plan, and all monitoring activities would be designed to meet the requirements of the biological opinion. 


Effectiveness: Seeding and planting would be successful in establishing agave and meeting the survival criteria and minimum numbers established in the biological opinion. 





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for salvaging agave from areas prior to disturbance; gathering seed locally; growing agave from gathered seed; transplanting and seeding agave in accordance with the biological opinion; and monitoring both planting/seeding efforts and survival. 





			Timing


			Implementation: Rosemont Copper is currently experimenting with agave salvage and transplanting associated with their greenhouse and growth plot studies. This effort is expected to continue. Salvage would begin prior to any ground-disturbing activities (premining phase). Activities would end at completion of the final reclamation and closure phase, or at an unknown time during postclosure, depending on the success of agave planting and seeding efforts.


Effectiveness: Effectiveness monitoring would continue until the terms and conditions specified in the biological opinion have been met, either at completion of the final reclamation and closure phase or at an unknown time during postclosure.





			Applicable Alternatives


			All action alternatives.















			MITIGATION MEASURE


			FS-BR-05 – Construction, management, and maintenance of water features 
to reduce potential impacts to wildlife and livestock from reduced flow in 
seeps, springs, surface water, and groundwater





			Description


			Existing water features, including stock tanks, would be enhanced, and additional water features would be added as needed. Up to 30 water features would be managed or constructed within Rosemont Copper leased grazing allotments if needed for metapopulation management (persistence) of Chiricahua leopard frog, and to meet the minimum requirements of jaguar proposed/designated critical habitat primary constituent elements. The water features would generally follow the conceptual designs provided by WestLand Resources, Inc. New structures would be intended to enhance metapopulation dynamics, but not at the expense of encouraging rapid colonization between recovery unit populations, dispersal of aquatic species, or spread of chytridiomycosis. The need to manage or construct these additional water features would be based on the findings of ongoing groundwater and seep and spring monitoring activities. Includes a requirement that Rosemont Copper establish a long-term management and maintenance fund to maintain the water features constructed. These include tank/water feature construction or renovation to support Chiricahua leopard frogs from metapopulations in the Greaterville area. Relocation of Chiricahua leopard frogs, if present, would precede any physical tank renovation. Restored or replaced springs within jaguar proposed critical habitat would be constructed in accordance with jaguar primary constituent elements for surface water. Rosemont Copper would coordinate with the local recovery group in the identification and location of the seven sites to be specifically dedicated for Chiricahua leopard frog conservation. To protect against the threat of prolonged drought, each of the seven tanks that would be improved for permeability and retention would also have an artificial water source provided, such as a solar groundwater well, to ensure permanence of water at improved sites. Any water features that are created in addition to these seven sites that may affect the status of Chiricahua leopard frogs in the biological opinion action area would be chosen in consultation with the local recovery group to facilitate avoiding incidental adverse effects or creating conservation opportunities. Restored or replaced springs within jaguar critical habitat would be constructed in accordance with jaguar primary constituent elements for surface water. In addition, Rosemont Copper would establish a long-term management and maintenance fund to maintain the water features constructed in furtherance of this biological opinion conservation measure and/or terms and conditions. 





			Source


			Biological opinion conservation measures and/or terms and conditions. This measure was put forth by Rosemont Copper as a voluntary conservation measure for consideration under consultation with the USFWS under the ESA. These conservation measures are no longer considered voluntary for the purposes of this appendix, as implementation of these conservation measures is required under the biological opinion.





			Impacts Mitigated


			Would partially mitigate for potential impacts to Chiricahua leopard frogs, jaguar, and other wildlife and to livestock grazing from decreased water availability. 





			Location


			As specified in the biological opinion terms and conditions, these sites may or may not include particular sites referenced in the conservation measures of the biological assessment and may or may not be located on grazing allotments managed by Rosemont Copper, but they would be located on Coronado National Forest lands within the Santa Rita Management Area.





			Monitoring / Reporting Action


			Implementation: Water levels would be monitored annually to determine whether and when artificial waters need to be enhanced, modified, or constructed to meet the needs of threatened and endangered species. Construction and improvement of water sources would be conducted in accordance with the biological opinion.


Effectiveness: In accordance with requirements in the biological opinion. 





			Performance Criteria


			Implementation and Effectiveness: In accordance with requirements in the biological opinion.





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for constructing or improving the water sources as specified and for all monitoring and reporting. 





			Timing


			Implementation and Effectiveness: In accordance with the biological opinion. Renovation activities would commence within 1 year of initiation of construction activities. Water feature enhancements and construction proposed to support a Chiricahua leopard frog metapopulation would be implemented at the start of mining activities. Monitoring of renovated tanks would occur annually during the life of the mine and for 5 years postclosure.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-BR-06 – Location of the electrical power line that provides power 
to the pit area so that it avoids talus slopes to the extent practicable





			Description


			The electrical power line that provides electricity to the pit would be constructed on the west side of pit operations and within the disturbance perimeter of the pit and diversion structures.





			Source


			Rosemont Copper. 





			Impacts Mitigated


			Would reduce disturbance to talus slopes and talussnail habitat. Would reduce impacts to visual resources by avoiding construction on the ridgeline.





			Location


			Powerline from Rosemont substation to the pit and surrounding areas.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Prior to construction, Rosemont Copper would evaluate the potential to further minimize disturbance to talus slopes through revised construction techniques or methods. Daily visual inspections would be performed during construction and removal of this facility to ensure that disturbances to the talus areas are minimized. Inspection results that identify disturbance in areas not included in approved plans and the final MPO would be reported to the Coronado within 24 hours. Otherwise, the results of inspections would be summarized and reported in quarterly monitoring reports until the power line construction is completed. A biological monitor or other qualified person would visually inspect areas to identify any unanticipated effects on talussnail habitat. 





			Performance Criteria


			Implementation and Effectiveness: Location would avoid talus areas as practicable and would comply with specifications contained in the final MPO.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. The Forest Service is responsible for spot-checking monitoring activities and for evaluating monitoring results to determine compliance with the final MPO.





			Timing


			Implementation and Effectiveness: During construction of the pit power loop and during removal of these facilities to ensure avoidance of talus slopes to the extent practicable. 





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-BR-07 – Recordation of a restrictive covenant or conservation easement on the private Helvetia Ranch Annex North Parcel to mitigate for impacts to species listed as threatened or endangered





			Description


			This mitigation requires the following actions for the Helvetia Ranch Annex North Parcel:


A restrictive covenant or conservation easement that precludes real estate development and similar land uses would be recorded by Rosemont Copper.


This parcel contains about 940 acres of semidesert grassland on the west side of the northern Santa Rita Mountains near the proposed Rosemont utility corridor. The property contains Pima pineapple cactus. The property directly links Santa Rita Experimental Range to Bureau of Land Management (BLM) land, which could benefit habitat and connectivity for ocelot and jaguar. It provides limited late-summer foraging habitat for lesser long-nosed bat. Management of the parcel would include modification of grazing practices to reduce grazing pressure on native vegetation.


The Helvetia Ranch Annex North Parcels would be included as available land for the establishment of water features beneficial to listed species and to provide general wildlife benefits.





			Source


			Biological opinion conservation measures and/or terms and conditions. This measure was put forth by Rosemont Copper as a voluntary conservation measure for consideration under consultation with the USFWS under the ESA. These conservation measures are no longer considered voluntary for the purposes of this appendix, as implementation of these conservation measures is required under the biological opinion.





			Impacts Mitigated


			Would partially mitigate for impacts to habitat for Chiricahua leopard frog, ocelot, and jaguar. 





			Location


			Helvetia Ranch Annex North Parcel.





			Monitoring / Reporting Action


			Implementation: Recordation of a restrictive covenant in accordance with the biological opinion would be reported. A copy of the restrictive covenant would be provided to the Forest Service. 


Effectiveness: In accordance with requirements in the biological opinion.





			Performance Criteria


			Implementation: The restrictive covenant would restrict and allow land uses in accordance with requirements specified in the biological opinion. The restrictive covenant would be recorded in the time frame specified in the biological opinion.


Effectiveness: In accordance with requirements in the biological opinion.





			Responsible Party


			Implementation: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for crafting and recording a restrictive covenant that meets the requirements specified in the biological opinion.


Effectiveness: In accordance with requirements in the biological opinion.





			Timing


			Implementation: In accordance with requirements in the biological opinion.


Effectiveness: In accordance with requirements in the biological opinion.





			Applicable Alternatives


			All action alternatives.















			MITIGATION MEASURE


			FS-BR-08 – Recordation of a restrictive easement on the private Sonoita Creek Ranch Parcel 
to mitigate for impacts to species listed as threatened or endangered





			Description


			This mitigation requires the following actions for the Sonoita Creek Ranch Parcel:


Sonoita Creek Ranch is an approximately 1,200-acre ranch located in and around the historic channel and floodplain of Sonoita Creek, a major tributary of the Santa Cruz River, approximately 6 miles south of Sonoita, Arizona, and 2 miles north of Patagonia, Arizona, in Santa Cruz County. Approximately 590 acre-feet per annum of water rights is appurtenant to the ranch. The water is supplied to the ranch by Monkey Spring, a natural spring less than 1 mile north of the Sonoita Creek Ranch property on an adjacent privately owned property. Most of the 590 acre-feet of certificated water right appurtenant to the ranch is currently used to seasonally irrigate more than 110 acres of agriculture fields. The foothills of the Canelo Hills are present in the eastern portion of the ranch, and the eastern boundary of the property shares a boundary with the Coronado National Forest. Rosemont Copper would purchase the 1,200-acre Sonoita Creek Ranch and an estimated 590 acre-feet per annum of certificated water rights and record a site protection instrument, such as a restrictive covenant.


The parcel contains an estimated 6 acres of open water in two ponds; forested wetland and riparian components; 14 acres of ephemeral drainages, 337 acres of riparian habitat; 320 acres of upland habitat adjacent to riparian; 5 seasonal ponds; and 721 acres of semidesert grassland and Madrean evergreen woodland, including mature Arizona white oaks. The site protection instrument would preclude real estate development and similar land use activities, as well as livestock grazing and other agricultural uses. The two existing ponds on site would be enhanced for management of threatened and endangered aquatic species.


In the event that restoration is required under the habitat mitigation and monitoring plan, Rosemont Copper would use the existing infrastructure and the naturally occurring water from Monkey Spring (that currently irrigates the agricultural fields) to create riparian and/or wetland habitat within the 115-acre fields. Otherwise, water available after the needs of the existing ponds would be discharged onto the floodplain terrace of Sonoita Creek, which is currently an agricultural field, in order to facilitate the passive restoration of riparian habitat.


Small waters would be created on the Sonoita Creek Ranch property and managed as potential source populations of Chiricahua leopard frogs for future releases in the affected management areas. This would include renovation to remove harmful nonnative predators such as bullfrogs, crayfish, and nonnative spiny-rayed fish and the construction and maintenance of frog barrier fencing, as necessary, to prevent bullfrogs from recolonizing these waters. Fencing gauge would be chosen that would not entrap other small terrestrial vertebrates such as snakes, lizards, etc., such as 0.25-inch mesh size or smaller. Barrier fencing would be located in a manner to allow adequate terrestrial space for foraging or terrestrial habitat enhancements. Management of Chiricahua leopard frogs at this site would be coordinated through the local recovery group in the identification and location of the seven sites to be specifically dedicated to Chiricahua leopard frog conservation. See the biological opinion terms and conditions for Chiricahua leopard frog for specific details.





			Source


			Biological opinion, conservation measures and/or terms and conditions, and habitat mitigation and monitoring plan. This measure was put forth by Rosemont Copper as a voluntary conservation measure for consideration under consultation with the USFWS under the ESA. These conservation measures are no longer considered voluntary for the purposes of this appendix, as implementation of these conservation measures is required under the biological opinion.





			Impacts Mitigated


			Because of the heavily grazed nature of the property, exclusion of grazing and recordation of a site protection instrument would result in enhancement of the 1,200 acres of wetland, riparian, and upland buffer habitat within the property. This would partially mitigate for impacts to wildlife habitat and habitat connectivity, including jaguar, ocelot, Mexican spotted owl, lesser long-nosed bat, Gila chub, Gila topminnow, Chiricahua leopard frog, western yellow-billed cuckoo, and Huachuca water umbel. Currently, most or all of these species are absent, and invasive, nonnative species are present. The site is currently managed for agricultural uses, and water diversions are not well suited for wildlife needs. The site would need to be restored to accommodate colonization or transplanting of threatened and endangered species. 





			Location


			Sonoita Creek Ranch.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Report upon recording of restrictive covenant as described in the biological opinion and habitat mitigation and monitoring plan; report upon completion of restoration or riparian enhancement activities.





			Performance Criteria


			Implementation and Effectiveness: Riparian restoration and/or enhancement occurs in accordance with requirements in biological opinion and habitat mitigation and monitoring plan.





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for purchasing the property and recording a restrictive covenant that complies with the biological opinion and habitat mitigation and monitoring plan.





			Timing


			Implementation and Effectiveness: In accordance with biological opinion and habitat mitigation and monitoring plan.





			Applicable Alternatives


			All action alternatives.











			MONITORING MEASURE


			FS-BR-09 – Funding to support camera studies for large predators, including jaguar and ocelot





			Description


			Rosemont Copper would contribute $50,000 to a suitable entity approved by the Coronado for camera studies for large predators.





			Source


			Biological opinion conservation measures and/or terms and conditions. 





			Purpose 


			Would provide information on travel corridors and habitat use of the Santa Rita and Whetstone Mountains, as well as prey base travel corridors. This is information needed to determine locations where road crossing structures may be warranted in the future.





			Location


			Santa Rita and Whetstone Mountains and areas in between.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Funding would be provided to a suitable entity approved by the Coronado and USFWS for monitoring. 





			Performance Criteria


			Implementation and Effectiveness: Not applicable 





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for making the contribution. 





			Timing


			Implementation and Effectiveness: Not applicable





			Applicable Alternatives


			All action alternatives. 















			MITIGATION MEASURE


			FS-BR -10 – Measures to reduce and rectify impacts to Pima pineapple cactus





			Description


			This measure would mitigate impacts to Pima pineapple cactus by minimizing surface disturbance in the utility corridor; surveying and monitoring; and transplanting those cacti that cannot be avoided. Predisturbance surveys for the cactus would occur, and plants would be marked and avoided where possible. Construction practices along the proposed utility corridors would be employed to keep surface disturbance to the minimum practicable and to avoid Pima pineapple cactus. Known Pima pineapple cactus localities would be flagged and to the extent possible would be avoided. Rosemont Copper would protect Pima pineapple cactus that can be avoided with clear limit fencing, and construction/reclamation activity in the vicinity of these plants would be monitored during construction. Rosemont Copper would educate construction personnel for the power and water line on how to identify Pima pineapple cactus and marking/avoidance methods. Pima pineapple cactus that cannot be avoided by utility construction/reclamation would be transplanted within the corridor into suitable habitat. A monitoring and maintenance program would be initiated to facilitate establishment that would follow similar previous efforts for Pima pineapple cactus transplantation and would involve watering for the first few months after transplant, followed by regular monitoring.





			Source


			Biological opinion conservation measures and/or terms and conditions. 





			Impacts Mitigated


			Would avoid or reduce impacts to the listed Pima pineapple cactus. See also the Helvetia Ranch Parcel (FS-BR-07) mitigation for this species.





			Location


			Utility corridor.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Criteria specified in the biological opinion would be met. 





			Performance Criteria


			Implementation and Effectiveness: Criteria specified in the biological opinion would be met.





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for surveying, identifying, avoiding, and transplanting cactus. Rosemont Copper is further responsible for conducting monitoring and reporting the results to the Forest Service. 





			Timing


			Implementation: Premining phase (construction of utility facilities) and final reclamation and closure phase (removal of utility facilities). 


Effectiveness: In accordance with biological opinion.





			Applicable Alternatives


			All action alternatives. 















			
MITIGATION MEASURE


			FS-BR-11 – Monitoring and control of actions to reduce or prevent impacts to 
Chiricahua leopard frog from invasive aquatic species





			Description


			This mitigation includes specific actions to monitor, identify, and remove invasive species (including American bullfrogs, northern crayfish, tiger salamanders, and warm-water, spiny-rayed fish species) that could impact the Chiricahua leopard frog. The Cienega Creek Watershed Conservation Fund may be used for fund these activities and to support approved management efforts by Pima County to control invasive aquatic species in the Cienega Creek Nature Preserve above and below Pantano Dam (see FS-BR-16). 


Rosemont Copper has prepared a preliminary invasive species management plan (Rosemont Copper 2012b). This is a brief report that outlines some invasive species and general management plans. It states that the plan “will be updated to address aquatic invasive species, including bullfrogs and northern crayfish, in wetland and riparian habitats, as well as selected stock tanks once Section 7 consultation is complete.” Methods for implementation of this program would be outlined in the final invasive species management plan.


Precautions would be taken to avoid creating habitat in the active operations area that could become an attractive nuisance for frogs to enter the active operations area, specifically focusing on the propensity of stormwater ponds to act as potentially suitable habitat. Alternatives to traditional stormwater pond construction, operation, etc., would be explored to minimize water holding duration to the maximum extent practicable without compromising the primary function of the ponds.


Rosemont Copper would monitor suitable habitat on NFS and Rosemont Copper owned land withiinwithin habitat within 1 mile of the active operations area, including the utility corridor and onsite stormwater ponds, would be monitored by Rosemont Copper twice monthly from July 1 through September 30 while the mine is in operation. If Chiricahua leopard frogs are detected on site or within 1 mile of the active operations area, they would be relocated to suitable habitat within the management area under close coordination with the local recovery group.





			Source


			Biological opinion. See conservation measures and/or terms and conditions for Chiricahua leopard frog.





			Impacts Mitigated


			This would reduce impacts to Chiricahua leopard frog from invasive species such as American bullfrogs, crayfish, and warmwater fish species.





			Location 


			The tanks renovated as part of the Chiricahua leopard frog biological opinion stipulations; new tanks constructed as part of these stipulations during the life of the project; and at other suitable Chiricahua leopard frog habitats within the perimeter fence. See the biological opinion for further detail. 





			Monitoring / Reporting Action


			Implementation: Commencing in the first year copper is produced, annual monitoring of disturbed areas within perimeter fence would be conducted to determine occurrence of invasive plant species and implement best management practices to prevent introduction and spread. The observed occurrence, or the discovery, of nonnative species would be reported to the USFWS within 3 days of observation. Suitable habitat within 1 mile of the active operations area would be monitored twice monthly from July 1 through September 30 while the mine is in operation. If Chiricahua leopard frogs are detected within 1 mile of the active operations area, they would be relocated to suitable habitat within the management area. The results of any monitoring efforts conducted and a summary of any situations (and their corrective actions) that occurred during project implementation would be reported. The report would make recommendations for modifying or refining potential future conservation measures for implementation of similar projects that are likely to provide greater conservation benefit to Chiricahua leopard frogs.


Effectiveness: Monitoring of effectiveness of treatment efforts after invasive species are identified.





			Performance Criteria


			Implementation: Best management practices would be implemented for all equipment. 


Effectiveness: Invasive species would remain at levels similar to or less than those observed prior to construction.





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for conducting monitoring, implementing control activities, and reporting to the Forest Service.





			Timing


			Implementation and Effectiveness: Commencing the first year copper is produced and continuing in accordance with the biological opinion.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-BR-12 – Relocation of Chiricahua leopard frogs 
from areas in the immediate vicinity of the project area





			Description


			Survey, monitor, capture, and relocation of Chiricahua leopard frogs; disinfection methods; testing for chytridiomycosis. Predisturbance surveys would follow Arizona Game and Fish Department (AGFD)/USFWS survey protocols. Surveyors would use the latest version of standard disinfection techniques to guard against the spread of disease between the surveyed tanks and other water features. If Chiricahua leopard frogs are located in the survey area, Rosemont Copper would contact the Coronado to facilitate capture and relocation or otherwise determine their fate. Prior to relocation, captured frogs would be tested for chytridiomycosis. Dead and dying frogs would be tested for chytridiomycosis, and periodic testing of live frogs would also be required. The Coronado would approve the vendors where samples would be sent for testing.





			Source


			Biological opinion conservation measures and/or terms and conditions.





			Impacts Mitigated


			Would avoid or minimize impacts to Chiricahua leopard frogs. Methods prevent spread of disease, especially chytridiomycosis.





			Location


			Predisturbance surveys would be conducted of suitable habitat within the footprint of proposed construction and a 0.25-mile buffer of the security fence prior to construction. Annual surveys would be conducted within the perimeter fence and within suitable habitat within 1 mile of the perimeter fence. 





			Monitoring / Reporting Action


			Implementation and Effectiveness: In accordance with biological opinion. 





			Performance Criteria


			Implementation and Effectiveness: In accordance with biological opinion.





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for surveys, monitoring, and reporting as specified in the biological opinion. Rosemont Copper is responsible for alerting the Forest Service should Chiricahua leopard frogs be found in the survey area to facilitate capture and relocation; and for testing any captured frogs prior to relocation, or dead or dying frogs; and for periodic testing of up to 10 samples from live healthy appearing frogs annually (see biological opinion conservation measures and/or terms and conditions for Chiricahua leopard frogs for specific details). Surveyors would note any American bullfrogs or other nonnative invasive aquatic species encountered during survey.





			Timing


			Implementation and Effectiveness: Predisturbance surveys would be conducted in the survey season prior to initiation of construction activities. Annual surveys would occur from premining through final reclamation and closure, commencing the first spring after construction activities begin.





			Applicable Alternatives


			All action alternatives.















			MITIGATION MEASURE


			FS-BR-13 – Measures to ensure relocation of lesser long-nosed bat
and other bat species in the immediate vicinity of the mine





			Description


			Rosemont Copper would close 20 abandoned mine features that may be impacted by mine activities, including the Chicago Mine. Rosemont Copper would also fence the R2 Mine and Helena Mine complex to exclude unauthorized human access. If during the life of the project any new major roost sites (more than 100 lesser long-nosed bats or other cave or mine dwelling bats at peak count) are detected within 1 mile of the perimeter fence, it would be fenced or otherwise protected from unauthorized human access in a manner approved by the Forest Service. These are part of predisturbance survey and implementation measures to ensure that roosting bats are not trapped in abandoned adits or that they do not succumb to mining activities (see the biological opinion for further details). 


Rosemont Copper would also conduct a monitoring program to evaluate the effectiveness of protection measures implemented at known lesser long-nosed bat roosts. Monitoring would include methods to evaluate: (a) as appropriate, any collisions, increased predation over existing levels, or other sources of lesser long-nosed bat mortality associated with the protective measures; (b) the long-term integrity of structures installed as part of the protective measures; (c) any impacts to exit and return behavior of lesser long-nosed bats that may be caused by the protective measures; and (d) the effectiveness of the protective measures in reducing disturbance and other impacts to lesser long-nosed bat roosts. Preinstallation assessment of the disturbance and other impacts must be conducted so that changes can be detected.


Rosemont Copper would implement protective measures at a known lesser long-nosed bat roost site within or as close to the project area as possible. This known roost, as well as the appropriate associated protective measures, would be evaluated and selected through coordination with USFWS, other applicable agencies, and the landowner or manager. 


If the Forest Service or Rosemont Copper or their agents observe a significant decline in the numbers of lesser long-nosed bats or roost abandonment at either the R-2 or Helena lesser long-nosed bat roosts, protective measures would be applied to another known lesser long-nosed bat roost within or as close to the action area as possible (see the biological opinion for a description of the action area). Also see biological opinion lesser long-nosed bat term and condition 1(b) for specifics regarding significant decline and protective measures. Measures would comply with conservation measures and/or terms and conditions described in the biological opinion, and both the measures and location would be approved and coordinated with USFWS, other applicable agencies, and the landowner or manager. 


Protective measures agreed upon by the Forest Service, USFWS, and other applicable agencies for the selected roost sites would include completion of any environmental compliance requirements and implementation within 1 year of roost site selection. 


Rosemont would be required to reclaim the short road segment leading to the R-2 adit roost site, including the use of agave planting (if the Forest Service, Rosemont Copper, USFWS, and other entities determine that site conditions would support the species)  to reduce the likelihood of human intrusion at this roost site. It is anticipated that this would entail closing the road with a physical barrier, with little resulting ground disturbance.


Any other project activities that would occur in proximity to known lesser long-nosed bat roosts during the time of year when lesser long nosed bats are present in the USFWS biological opinion action area would implement conservation measures and/or terms and conditions related to known lesser long-nosed bat roost protection measures (see biological opinion terms and conditions for lesser long-nosed bat for further detail). Such activities could typically be carried out from November 1 to July 1 of each year. 





			Source


			Biological opinion conservation measures and/or terms and conditions; the Coronado. This measure was put forth by Rosemont Copper as a voluntary conservation measure for consideration under consultation with the USFWS under the ESA. These conservation measures are no longer considered voluntary for the purposes of this appendix, as implementation of these conservation measures is required under the biological opinion.





			Impacts Mitigated


			Would reduce impacts to lesser long-nosed bats and other bat species. This measure would keep bats that are roosting in the vicinity of the mine (including the footprint) from onsite mortality by forcing bats to relocate.





			Location


			Chicago Mine; R2 Mine, Helena Mine complex, and other sites as specified in the biological opinion for lesser long-nosed bats and in the biological evaluation for other cave and mine dwelling bat species. 





			Monitoring / Reporting Action


			Implementation and Effectiveness: With input from the USFWS and other applicable agencies, Rosemont Copper shall implement a monitoring program to evaluate the effectiveness of protective measures implemented at known lesser long-nosed bat roosts. Pre- and post-implementation monitoring will occur at these roost sites, with an annual report to the USFWS for a period of 4 years (1 season of pre-implementation monitoring and 3 seasons of post-implementation monitoring). Additional reporting requirements are contained in the biological opinion terms and conditions for lesser long-nosed bat. 





			Performance Criteria


			Implementation and Effectiveness: In accordance with the biological opinion. The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for closure, fencing, monitoring, and reporting as specified in the biological opinion. 





			Timing


			Implementation and Effectiveness: Prior to project construction. Refer to the biological opinion terms and conditions for lesser long-nose bats. Pre- and post-implementation monitoring would occur at these roost sites, with an annual report to the USFWS for a period of 4 years (refer to the biological opinion conservation measures and/or terms and conditions for lesser long-nosed bat for further detail). Monitoring would include a minimum of three visits per season. The Forest Service would report to the USFWS all data received from Rosemont Copper related to the monitoring of known lesser long-nosed bat roosts and reconnaissance-level surveys within 10 working days of each monitoring or survey effort. The Forest Service would report the intent to close any feature that supports 30 or more lesser long-nosed bats to the USFWS at least 30 days prior to initiating exclusion and closure of the feature.  





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-BR-14 – Measures to reduce impacts to western yellow-billed cuckoo





			Description


			Limitation on vegetation clearing during western yellow-billed cuckoo nesting season. Includes monitoring for nesting western yellow-billed cuckoo and limitation on clearing while nesting is occurring.





			Source


			Biological evaluation and biological opinion conservation measures and/or terms and conditions.





			Impacts Mitigated


			Would reduce or avoid impacts to western yellow-billed cuckoo.





			Location


			Any area where vegetation clearing is proposed within 50 meters of an active western yellow-billed cuckoo nest or the center of an active western yellow-billed cuckoo territory, including disturbance in riparian areas with suitable habitat (riparian, including xeroriparian).





			Monitoring / Reporting Action


			Implementation and Effectiveness: Rosemont Copper would survey for western yellow-billed cuckoo in those drainages in the project area that have potential habitat (e.g., Barrel Canyon, McCleary Canyon) before trees (including large mesquites) within the perimeter fence boundary are removed, in accordance with current protocol approved by the Forest Service. Vegetation clearing would not occur within 50 meters of an active western yellow-billed cuckoo nest or the center of an active western yellow-billed cuckoo territory during yellow-billed cuckoo nesting period. Should vegetation clearing be proposed during the western yellow-billed cuckoo nesting season, Rosemont Copper shall coordinate with the Forest Service and USFWS prior to vegetation clearing in suitable western yellow-billed cuckoo habitat.





			Performance Criteria


			Implementation and Effectiveness: In accordance with the biological evaluation and biological opinion. The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for predisturbance surveys and for ensuring that clearing activities are appropriately monitored. 





			Timing


			Implementation and Effectiveness: Survey would be conducted during nesting season within suitable habitat within undisturbed portions of the perimeter fence area annually for the first 5 years of mine operation, prior to ground-disturbing activities.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-BR-15 – Measures to protect two occurrences of 
Coleman’s coral-root during road decommissioning





			Description


			Coleman’s coral-root (Forest Service sensitive) occurs on two locations on National Forest System roads (NFSRs) 4051 and 4051A, which are scheduled for decommissioning. These locations would be identified on the ground before decommissioning activities occur, and disturbance would be avoided. 





			Source


			Coronado ID team.





			Impacts Mitigated


			Would avoid direct impacts to specific locations of Forest Service sensitive plants.





			Location


			NFSRs 4051 and 4051A.





			Monitoring / Reporting Action


			Implementation: Pre-activity surveys would occur during blooming season (typically April through May) to identify or confirm and locate vulnerable populations on the ground (flagging or other method would be used to identify area to be avoided by disturbance). 


Effectiveness: Daily inspections would occur while decommissioning activities were taking place in the vicinity of identified plant populations to ensure that they are avoided. Inspection results that identify disturbance to Coleman’s coral-root from road decommissioning would be reported to the Coronado within 24 hours. Otherwise, the results of inspections would be summarized and reported in quarterly and annual monitoring reports.





			Performance Criteria


			Implementation and Effectiveness: Plant populations to be protected would be located on the ground in advance of ground-disturbing activities; plants would ultimately be protected by avoiding conducting ground-disturbing activities near their occurrence.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for confirming populations of protected plants that could be impacted by road decommissioning activities and for monitoring implementation of such activities to ensure that plants are not impacted.





			Timing


			Implementation and Effectiveness: During road decommissioning activities (premining phase).





			Applicable Alternatives


			All action alternatives.











			
MITIGATION MEASURE 


			FS-BR-16 – Establishment of the Cienega Creek Watershed Conservation Fund, 
to be used for future mitigation in the Cienega Creek watershed





			Description


			Rosemont Copper would establish an endowment, the Cienega Creek Watershed Conservation Fund, and provide $2,000,000 of funding. This fund would essentially be established as: (1) a resource to help restore the watershed to a functioning ecosystem; and 
(2) a mechanism to promote adaptive management and allow flexibility in mitigation to achieve desired outcomes in light of future uncertainties.


Funds would be used to increase water flows and enhance wetlands in the Cienega Creek watershed and to implement future mitigations and management strategies to offset unanticipated effects resulting from groundwater drawdown from the mine, if necessary. Administrative costs for the fund would not be included in the $2,000,000 and would be provided separately as specified in the biological opinion. Monies would be spent for on-the-ground restoration, rather than inventory, monitoring, and research.


The conservation fund would be managed by a to-be-designated third party. The location and design of projects would be determined by the BLM, with input from other key stakeholders in the watershed, including the Coronado and USFWS. Projects would be designed to preserve and enhance aquatic and riparian ecosystems, protect and maintain habitat for federally listed aquatic and riparian species, and increase water flows and enhance wetlands in the Cienega Creek watershed. 


Refer to the biological opinion for further details.





			Source


			Biological opinion conservation measures and/or terms and conditions. This measure was put forth by Rosemont Copper as a voluntary conservation measure for consideration under consultation with the USFWS under the ESA. These conservation measures are no longer considered voluntary for the purposes of this appendix, as implementation of these conservation measures is required under the biological opinion.





			Impacts Mitigated


			Would potentially mitigate for or offset impacts to Chiricahua leopard frog, Gila chub, Gila topminnow, Huachuca water umbel, southwestern willow flycatcher, and western yellow-billed cuckoo. 





			Location


			Use of funds from the Cienega Creek Watershed Conservation Fund would be limited to the Cienega Creek watershed beyond the Rosemont Copper permitted grazing allotments on NFS lands.





			Monitoring / Reporting Action


			Implementation and Effectiveness: In accordance with the biological opinion.





			Performance Criteria


			Implementation and Effectiveness: In accordance with the biological opinion. The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper would be responsible for funding the conservation fund at the rate of $200,000/year for 10 years beginning on Apri1 1 of the year following the year in which copper concentrates are initially produced, in addition to funding administrative costs as required in the biological opinion. The Forest Service is responsible for determining whether the fund has been established as required by the biological opinion. 


The BLM other stakeholders would be responsible for identifying potential mitigation actions; coordinating those actions with the Forest Service, USFWS, and other key stakeholders; overseeing expenditures of the fund; and all monitoring and reporting.





			Timing


			Implementation and Effectiveness: In accordance with the biological opinion.





			Applicable Alternatives


			All action alternatives.















			MITIGATION MEASURE


					FS-BR-17– Future modification of allotment management plans





			Description


			Rosemont Copper would prepare and submit to the Coronado a request to modify the allotment management plans for the Thurber, DeBaud, Greaterville, and Rosemont Forest Service grazing allotments within 1 year of issuance of the ROD. The modifications would be developed in consultation, cooperation, and coordination with the Coronado range staff, with input from other applicable agencies, and would include the following: 


· To mitigate for the loss of flowering agaves for the lesser long-nosed bat due to the proposed mine, grazing by cattle would be restricted during the April 1 to June 15 period through rotation to alternative pastures on approximately 8,000 acres of portions of the Thurber, DeBaud, Greaterville, and Rosemont allotments that currently are permitted to be grazed during the agave bolting period. This could increase foraging resources for the lesser long-nosed bat. Prior to submittal of proposed modification of the allotment management plan, Rosemont Copper would refine existing estimates of Palmer agave that would be impacted within the security fence area and conduct studies sufficient to identify and establish baseline conditions of pastures that would be proposed for modification for seasonal grazing restrictions to increase flowering success of agave.


· Portions of pastures within these grazing allotments would be put on a winter rotation to limit grazing during the growing season within riparian areas. This could enhance riparian vegetation. Key pastures would be rested for extended periods of time and made available for grazing when forage production on active pastures is reduced because of drought or other factors. This “grass bank” element could enhance overall production within the allotments without the reduction of current cattle stocking rates.


In addition, Rosemont Copper would conduct a scientifically designed study to document the efficacy of seasonal grazing restrictions to enhance agave flowering success. The study would be implemented annually for 5 years following approval of the allotment management plan and implementation of grazing management practices. Also see FS-BR-04 for requirements for estimating Palmer’s agave impacted within the security fence.





			


			Rosemont Copper; biological opinion conservation measures and/or terms and conditions. This measure was put forth by Rosemont Copper as a voluntary conservation measure for consideration under consultation with the USFWS under the ESA. These conservation measures are no longer considered voluntary for the purposes of this appendix, as implementation of these conservation measures is required under the biological opinion.





			Impacts Mitigated


			To be determined, depending on final decision of allotment management plans.





			Location


			Thurber, DeBaud, Greaterville, and Rosemont Forest Service grazing allotments.





			Monitoring / Reporting Action


			Implementation and Effectiveness: To be determined.





			Performance Criteria


			Implementation and Effectiveness: To be determined.





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for preparing and submitting a request to modify allotment management plans. The Forest Service is responsible for determining when allotment management plans are revised and for making the final decision on plan modifications.





			Timing


			Implementation and Effectiveness: To be determined.





			Applicable Alternatives


			All action alternatives.















			MITIGATION MEASURE


			FS-BR-18 – Predisturbance surveys for Forest Service sensitive species





			Description


			This mitigation includes predisturbance survey for a subset of Forest Service sensitive species, and cooperative development and implementation of a survey plan. Rosemont Copper would conduct a complete habitat-specific inventory of the NFS land disturbance footprint within suitable habitat as outlined in an approved plan for the following Forest Service sensitive species (10 plants and 1 invertebrate) at least 30 days prior to ground disturbance:


· Plants


· Arizona coral-root*


· Arizona giant sedge*


· Arizona manihot*


· Bartram stonecrop*


· Beardless chinchweed*


· Chiricahua mountain brookweed


· Huachuca golden aster


· Lemon lily


· Santa Rita yellowshow*


· Southwestern muhly*


· Invertebrate


· Cestus skipper


These species were identified by the Coronado as species that need additional mitigation because they are present (or likely to be present) within the project and/or analysis area and are imperiled, critically imperiled, and/or proposed for Federal listing. 


Rosemont Copper would work cooperatively with the Coronado, USFWS (for species proposed for federal listing), and other conservation partners to develop a survey plan that would include survey protocols for the 11 species, as well as an overall plan or strategy for addressing species that are found in disturbance areas, such as documentation, collection, translocation, seed collection, etc. The survey plan would address surveys that have already been conducted within the Rosemont project area (previously surveyed species are marked with an asterisk (*) in the list above). Survey would be conducted within suitable habitat and during appropriate season for each species at least 30 days prior to ground disturbance. The written plan would be included with the final MPO. 


Also see FS-BR-02 for preconstruction survey requirements for Coleman’s coral-root.





			Source


			Coronado ID team. Also included in the biological evaluation.





			Impacts Mitigated


			This would avoid or reduce impacts to Forest Service sensitive plant species and one invertebrate species. 





			Location


			 NFS habitat-specific lands disturbed by project.





			Monitoring / Reporting Action


			Implementation: Rosemont Copper would report results of surveys in post-survey monitoring reports. 


Effectiveness: Rosemont Copper would report any species located in disturbance areas to the biological monitor within 72 hours of the discovery. Measures or strategies contained for addressing the located species would be carried out in accordance with the previously developed plan. Should Forest Service sensitive species be translocated, subsequent monitoring would be determined on a case-by-case basis.





			Performance Criteria


			Implementation and Effectiveness: The survey plan would be developed prior to predisturbance survey and would include applicable protocols and survey seasons that are approved by the Coronado, in consultation with other conservation partners as applicable.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for coordinating preparation of a plan or strategy for dealing with located species and for conducting and reporting predisturbance surveys. The Forest Service is responsible for approving the plan or strategy and for coordinating with other conservation partners as deemed appropriate.





			Timing


			Implementation and Effectiveness: Predominantly during premining (construction of facilities); also requires surveys of areas that have been recovered from initial disturbance that would undergo further disturbance during the final reclamation and closure (removal of facilities) phases, such as the utility corridor on NFS lands.





			Applicable Alternatives


			All action alternatives.











			
MITIGATION MEASURE 


			FS-BR-19 – Measures to reduce impacts to jaguar





			Description


			This measure includes limiting speeds on the primary and secondary access roads and the Sycamore Connector Road to no more than 25 miles per hour and employing the use of wildlife crossing signs. 


In addition, Rosemont Copper would conduct (or provide funding to conduct) jaguar surveys and monitoring for the life of the proposed mine plus the 5-year postclosure period, in accordance with requirements specified in the jaguar terms and conditions in the biological opinion. Jaguar survey and monitoring would be conducted through noninvasive means, including the use of trail cameras and/or scat-detection dogs. 


Rosemont Copper would monitor the impacts of the project as they relate to jaguar and report these to the USFWS for the life of the project. Requirements for the monitoring report are specified in the jaguar terms and conditions in the biological opinion. 


Additional details on jaguar surveys and monitoring are contained in the USFWS biological opinion terms and conditions for jaguar.





			Source


			Biological opinion terms and conditions for jaguar.





			Impacts Mitigated


			This would gather data and information that would be used to reduce or avoid impacts to jaguar.





			Location


			As specified in the biological opinion jaguar terms and conditions.





			Monitoring / Reporting Action


			Implementation and Effectiveness: In accordance with the jaguar terms and conditions specified in the USFWS biological opinion.





			Performance Criteria


			Implementation and Effectiveness: In accordance with the biological opinion. Speed limit signs are placed in appropriate locations. Signs cautioning vehicle operators of the presence of wildlife are placed at both ends and the midpoint of the primary access road and at any other locations determined necessary by the Coronado. Prior to the commencement of any fieldwork: (1) a study plan (draft and final) would be submitted to and approved by the USFWS and other entities; and (2) all necessary permits would be obtained, copies of which must be sent to USFWS and other entities as applicable (see biological opinion terms and conditions for jaguar for specific detail). All jaguar detections would be reported to USFWS and other applicable agencies within 24 hours. 





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for implementation; the Forest Service is responsible for ensuring that implementation adheres to biological opinion requirements.





			Timing


			Implementation and Effectiveness: In accordance with the biological opinion. Jaguar survey and monitoring must commence prior to significant surface disturbance. A monitoring report would be due to the USFWS annually on March 1.





			Applicable Alternatives


			All action alternatives.




















			MITIGATION MEASURE


			FS-BR-20 – Funding of NEPA analysis required for implementation of mitigation measures or changes in the MPO that affect NFS surface resources





			Description


			Most mitigation and monitoring measures are not likely to require additional NEPA analysis; however, some measures include unknown locations or details that would be determined at a later date. Therefore, Rosemont Copper has agreed to enter into a voluntary collection agreement with the Coronado to fund any additional NEPA analysis required to implement any mitigation measures required in the final MPO. The collection agreement would also include funding any additional NEPA analysis that is determined to be necessary to address changes in the final MPO that would affect NFS surface resources. The collection agreement would be in place at the time the final MPO is approved. This measure may be refined with further details once the collection agreement is finalized and approved by both parties. 





			Source


			Coronado National Forest; Rosemont Copper.





			Impacts Mitigated


			Various; would ensure that all mitigation measures can be implemented and that changes in the final MPO that trigger NEPA would be addressed in a timely manner.





			Location


			Various.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Forest Service would determine necessity for additional NEPA analysis and estimated costs. Rosemont Copper would provide adequate funds to accomplish NEPA analysis. This would be applicable only at the level of analysis necessary for a categorical exclusion or environmental assessment.





			Performance Criteria


			Implementation and Effectiveness: NEPA analysis is completed as required for any mitigation measures and/or changes in the final MPO that trigger NEPA. 





			Responsible Party


			Forest Service: oversight; Rosemont Copper: funding.





			Timing


			All phases.





			Applicable Alternatives


			All action alternatives.














			MITIGATION MEASURE


			FS-BR21 – Recordation of a restrictive covenant or conservation easement on private land parcels in Davidson Canyon to mitigate for loss of habitat for listed species





			Description


			This mitigation would require Rosemont Copper to record restrictive covenants or conservation easements on the Davidson Canyon Watershed Parcels. These parcels total 383 acres in Davidson Canyon. The restrictive covenant would preclude real-estate development and similar land use activities and would restrict grazing activities. The parcels include ephemeral wash and riparian habitat along approximately 5,000 feet of Davidson Canyon and approximately 3,000 feet of Barrel Canyon and portions of Mulberry Canyon and the East Fork of Davidson Canyon. Approximately 15.5 acres of ephemeral drainages are included, including three springs, 40 acres of riparian habitat, and 190 acres of upland buffer habitat adjacent to riparian. These parcels would be included as available land for the establishment of water features (see FS-BR-05) beneficial to listed species such as Chiricahua leopard frog, jaguar, and ocelot and to provide general wildlife benefits. Managed grazing, cultural, and some low-impact public use (hiking, bird watching, minor forms of hunting, etc.) would be allowed in some locations. None of the conservation actions outlined for the Davidson Canyon watershed parcels would preclude reasonable access to these parcels by interested Native American groups.





			Source


			Biological opinion conservation measures and/or terms and conditions. This measure was put forth by Rosemont Copper as a voluntary conservation measure for consideration under consultation with the USFWS under the ESA. These conservation measures are no longer considered voluntary for the purposes of this appendix, as implementation of these conservation measures is required under the biological opinion.





			Impacts Mitigated


			Would compensate for loss of habitat for listed species (including Chiricahua leopard frog, jaguar, and ocelot); loss of riparian habitat; loss of upland buffer habitat; and loss of recreational use. Potentially mitigates for cultural impacts to Native Americans by allowing reasonable access to culturally important areas. This mitigation may also be included in the CWA Section 404 permit as mitigation for WUS. However, that permit has not been issued, and its stipulations are not currently known.





			Location


			Davidson Canyon watershed parcels.





			Monitoring / Reporting Action


			Implementation: Recordation of a restrictive covenant in accordance with the biological opinion would be required. A copy of said restrictive covenant would be provided to the Forest Service.


Effectiveness: In accordance with requirements in the biological opinion, if any. 





			Performance Criteria


			Implementation: Restrictive covenant would restrict and allow land uses in accordance with requirements specified in biological opinion. Such restrictive covenant would be recorded in the time frame specified in the biological opinion.


Effectiveness: In accordance with requirements in the biological opinion, if any.





			Responsible Party


			Implementation: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for crafting and recording a restrictive covenant that meets the requirements specified in the biological opinion.


Effectiveness: In accordance with requirements in the biological opinion, if any.





			Timing


			Implementation: In accordance with requirements in the biological opinion.


Effectiveness: In accordance with requirements in the biological opinion, if any.





			Applicable Alternatives


			All action alternatives.








 



Other Monitoring Items for Biological Resources 


			MONITORING MEASURE


			FS-BR-22 – Monitoring to determine impacts from pit dewatering 
on downstream sites in Barrel and Davidson Canyons





			Description


			This measure consists of monitoring in Barrel and Davidson Canyons to evaluate impacts from groundwater drawdown to surface water features following the conceptual monitoring plans prepared by Rosemont Copper:


· Water and Earth Technologies 2012. “Davidson Canyon Conceptual Surface-Water Monitoring Plan.” March.


· Engineering Analytics. 2012. “Davidson Canyon Conceptual Groundwater Monitoring Plan.” March 30.


This also includes a biological opinion requirement to monitor geomorphic changes to Davidson Canyon. Four sample sites would be established and monitoring conducted using Forest Service protocol or other method approved to by the Forest Service. If monitoring shows Cienega Creek is being impacted, the Cienega Creek Watershed Conservation Fund may be used as a resource to fund mitigation projects.





			Source


			Biological opinion conservation measures and/or terms and conditions. This measure was put forth by Rosemont Copper as a voluntary conservation measure for consideration under consultation with the USFWS under the ESA. These conservation measures are no longer considered voluntary for the purposes of this appendix, as implementation of these conservation measures is required under the biological opinion.





			Purpose 


			To determine existence and extent of impacts to groundwater drawdown to surface water features from pit dewatering.





			Location


			A total of 10 sites is identified in the two conceptual monitoring plans:


· Weather station located on the mine site.


· BC-1. At compliance point dam in Barrel Canyon.


· BC-2. At SR 83 bridge in Barrel Canyon.


· DC-1. In upper Davidson Canyon, below Questa Spring and above confluence with Barrel Canyon.


· DC-2. In Davidson Canyon, below confluence with Barrel Canyon.


· DC-Dike. In Davidson Canyon, near hypothesized intrusive dike.


· DC-3. In Davidson Canyon, above Reach 2 spring, near beginning of Outstanding Arizona Water.


· DC-4. In Davidson Canyon, above confluence with Cienega Creek, near end of Outstanding Arizona Water.


· CC-1. In Cienega Creek, above confluence with Davidson Canyon.


· CC-2. In Cienega Creek, below confluence with Davidson Canyon.


For pit dewatering monitoring: a minimum of two sites in Barrel and Davidson Canyons identified in the report; and potentially others if authorization to install and access proposed monitoring sites is obtained from the Arizona State Land Department (ASLD). As authorizations for these sites are obtained, monitoring would commence at these sites. 


For geomorphic changes to Davidson Canyon: four sample sites would be established.





			Monitoring / Reporting Action


			Implementation and Effectiveness: In accordance with the biological opinion.





In general, the following measurements would be carried out at each monitoring location:


			Location


			Flow


			Precipitation


			Water Quality


			Shallow Well*


			Deep Well*


			Water Level and Temperature


			Groundwater Quality


			Isotopes


			Subsurface Temperature





			BC-1


			x


			x


			x


			X


			x


			x


			x


			


			x





			BC-2


			x


			x


			x


			


			


			


			


			


			





			DC-1


			x


			x


			x


			X


			x


			x


			x


			x


			





			DC-2


			x


			x


			x


			X


			x


			x


			x


			x


			x





			DC-Dike


			


			


			


			X


			x


			x


			x


			x


			





			DC-3


			x


			x


			x


			X


			x


			x


			x


			x


			x





			DC-4


			x


			x


			x


			X


			x


			x


			x


			x


			





			CC-1


			x


			


			x


			X


			x


			x


			x


			x


			





			CC-2


			x


			


			x


			X


			x


			x


			x


			x


			








* The use of the word “well” does not imply any specific construction detail. These locations may be wells that accessible for water sampling, piezometers accessible for water levels, or other methods suitable to access groundwater.





			Performance Criteria


			[bookmark: _Toc250027896]Implementation and Effectiveness: In accordance with requirements in the biological opinion. Stormwater monitoring shall occur during applicable flow events. Water level and temperature measurements would be collected continuously. Groundwater sampling would take place every quarter for the first 2 years, with a review after that time for future monitoring requirements. Rosemont Copper shall use analytical methods with a limit of quantitation that is lower than the lowest surface water standards applicable to the receiving water. For sampling in or immediately upstream of the Outstanding Arizona Water, a method with a detection level below the background quality of the Outstanding Arizona Water for the parameter analyzed shall be used. If all methods have limits of quantitation higher than applicable water quality standard or background quality level, the approved analytical method with the lowest limit of quantitation shall be used.





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for all monitoring and reporting. 





			Timing


			Implementation and Effectiveness: In accordance with biological opinion.





			Applicable Alternatives


			All action alternatives.











			MONITORING MEASURE


			FS-BR-23 – Monitoring to determine the extent of road-kill near the project area





			Description


			This monitoring involves regular field surveys to determine motor vehicle caused mortality of jaguar or ocelot or their prey base.


Mortality of any Forest Service or BLM sensitive species would also be reported. In addition, Rosemont Copper would be required to immediately report all sightings of jaguar and ocelot to the Forest Service.





			Source


			Biological opinion conservation measures and/or terms and conditions.





			Purpose


			To determine impacts from traffic related mortality to jaguar, ocelot, and the jaguar prey base (white-tailed and mule deer, collared peccary, and white-nosed coati, in particular) and to any Forest Service or BLM sensitive species.





			Location


			Between the northern extent of currently proposed jaguar critical habitat and Gardner Canyon on SR 83 and Box Canyon Road.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Annual reporting, as specified in the biological opinion. 





			Performance Criteria


			Implementation and Effectiveness: As specified in the biological opinion. 





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for ensuring that this is carried out. 





			Timing


			Implementation and Effectiveness: This would be conducted weekly for 4 years, commencing with mine construction and continuing through second year of mine operations; it would then be reevaluated to determine whether additional monitoring needed to be conducted. 





			Applicable Alternatives


			All action alternatives. 











			MONITORING MEASURE


			FS-BR-24 – Surveying and monitoring for lesser long-nosed bats 





			Description


			Rosemont Copper would monitor the Helena Mine complex, Adit R2, plus any newly discovered large lesser long-nosed bat roost sites (>100 bats) within 1 mile of the perimeter fence annually for lesser long-nosed bat following stipulations described in the biological opinion. Surveys would be conducted by performing evening emergence counts. Infrared tape recordings of the exit would be recorded during each survey. The number of cameras used to capture emergence on tape would be sufficient to fully document monitored emergence events. Digital copies of the recordings would be provided to the Coronado. The exit counts would be reported in the annual report. Monitored roost sites would not be entered, except as approved by the Coronado in coordination with USFWS.





			Source


			Biological opinion conservation measures and/or terms and conditions.





			Purpose


			To determine impacts to lesser long-nosed bats, determine site fidelity during mining activities and ascertain whether shielding from artificial night light emitted by the mine is possible or prudent. 





			Location


			Helena Mine, Adit R2, and any newly discovered large lesser long-nosed bat roost sites within 1 mile of the perimeter fence.





			Monitoring / Reporting Action


			Implementation and Effectiveness: As specified in the biological opinion. 





			Performance Criteria


			Implementation and Effectiveness: As specified in the biological opinion. 





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for monitoring and reporting. 





			Timing


			Implementation and Effectiveness: Active life of the mine (premining through final reclamation and closure phases). Monitoring of each site would be conducted three times during the late summer lesser long-nosed bat survey period: July, August, and September. One of the surveys during the survey season at the Helena Mine would be scheduled to coincide with the region-wide count. Monitoring would be conducted annually until 5 years after final mine closure. Monitoring surveys are anticipated to commence in 2013.





			Applicable Alternatives


			All action alternatives. 











			MONITORING MEASURE


			FS-BR-25– Surveying for bats in the vicinity of the project area 





			Description


			Rosemont Copper would conduct reconnaissance-level surveys of other known cave and mine features capable of supporting bats within in the perimeter fence and within 1 mile of the perimeter fence for lesser long-nosed bat and other bat species following stipulations described in the biological opinion. Features known or suspected to have minor numbers of lesser long-nosed bat (<100) would be monitored by external exit count or other remote sensing method approved by the Coronado. Caves or mine features suspected to be occupied by lesser long-nosed bat would not be entered.





			Source


			Biological opinion conservation measures and/or terms and conditions.





			Purpose


			Assessment of impacts to lesser long-nosed bats and Forest Service and BLM sensitive bat species.





			Location


			Known mine and cave features capable of supporting bats within the perimeter fence and within 1 mile of the perimeter fence.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Monitoring of each site would occur once per year, on an annual basis, during the late summer lesser long-nosed bat survey period: July, August, and September. Reporting of monitoring results would be made within 10 working days of each monitoring effort. Actions to be taken to protect species, if any, would be determined by the Forest Service and USFWS, based on monitoring results.





			Performance Criteria


			Implementation and Effectiveness: Surveys would be conducted by performing evening emergence counts, following direction provided in the biological opinion. 





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for monitoring and reporting. 





			Timing


			Implementation and Effectiveness: Reconnaissance-level surveys shall consist of one visit to each monitored feature during the late summer (July through September). Reconnaissance-level surveys of these other known caves and mine features would be conducted annually for the life of the project and for 5 years following closure.





			Applicable Alternatives


			All action alternatives.











			MONITORING MEASURE 


			FS-BR-26 – Annual monitoring for Chiricahua leopard frog 





			Description


			This involves surveying and testing procedures for Chiricahua leopard frog that would provide population information and trends. 





			Source


			Biological opinion conservation measures and/or terms and conditions for Chiricahua leopard frog.





			Purpose


			To provide information on the status of Chiricahua leopard frog.





			Location


			In suitable habitat within the perimeter fence area and within suitable habitat within 1 mile of the perimeter fence.





			Monitoring / Reporting Action


			Implementation and Effectiveness: In accordance with requirements in the biological opinion; surveys would be conducted using established survey protocols. 





			Performance Criteria


			Implementation and Effectiveness: In accordance with requirements in the biological opinion.





			Responsible Party


			Implementation: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for conducting monitoring for Chiricahua leopard frogs and reporting results to the Forest Service. 


Effectiveness: In accordance with requirements in the biological opinion.





			Timing


			Implementation and Effectiveness: Annually, commencing from the first spring survey period after construction activities begins through final reclamation and closure.





			Applicable Alternatives


			All action alternatives.











			MONITORING MEASURE


			FS-BR-27 – Periodic validation and rerunning of groundwater model throughout life of mine





			Description


			Collection of information needed to conduct periodic validation of groundwater model, including collection of basic data needed as input to model. In addition to the monitoring actions described below, three contingency areas have been identified. Rosemont Copper could be required to install additional piezometers if the following criteria were met. Prior to requiring any new piezometer installation, the Coronado would review with Rosemont Copper the feasibility of access, the logistics and cost involved, and whether there is a need for continued water-level measurements in that location based on the entirety of the water-level data collected to date:


Sycamore Canyon: HC-5B is no longer functional for water-level measurements;


West of mine pit: DH-1445 is no longer functional for water-level measurements; and


South of mine pit: RP-5 is no longer functional for water-level measurements.





			Source


			Coronado ID team; required by biological opinion terms and conditions for Gila chub and Gila topminnow.





			Purpose


			Monitor groundwater levels and whether there is a decrease of groundwater availability in surface features such as springs for groundwater model validation. 





			Location


			Mine pit, wellheads of dewatering wells; meteorological stations; existing wells as shown on the following table; one new monitoring well constructed beyond the security fence.





			Monitoring / Reporting Action


			Implementation: Measurement of the volume of dewatering, preferably by installation of flow monitoring devices on any dewatering wells, but other volumetric or flow measurement procedures may be implemented. Operation of two meteorological stations to represent high and low elevations on the site. It is acceptable that the lower meteorological station be associated with the SR 83 U.S. Geological Survey (USGS) gage on Barrel Canyon and that the higher meteorological station be required under the air quality permit, depending on the final location of that station. Quarterly water-level monitoring on up to 21 existing wells, piezometers, or boreholes. Drilling, construction, development, and instrumentation of one new monitoring well at a location specified by the Coronado. During preconstruction and intialinitial development of the pit, water levels in selected locations would be measured daily or with continuous recording equipment in order to establish baseline measurements required under the biological opinion.





Effectiveness: Rosemont Copper would quarterly report to the Coronado the total amount of water pumped by dewatering wells or otherwise removed from the pit. Rosemont Copper would collect continual meteorological measurements, conduct all appropriate maintenance and calibration, and report a summary of meteorological measurements annually. Rosemont Copper would collect water levels from new and existing wells at least quarterly, if not continually using data loggers, and would report results of water-level monitoring annually. Every 5 years, Rosemont Copper would use collected data to verify the results of groundwater model and provide revised predictions of groundwater level changes and a comparison of how these changes differ from the same model used to predict impacts in the EIS. Modeling would also be used prior to construction in order to predict water levels in selected locations as required under the biological opinion.





			Performance Criteria


			Implementation: Monitoring devices would be installed and calibrated. Well construction and installation records would be provided to the Coronado.


Effectiveness: Hydrologic monitoring data would be reported quarterly. Model validation report would be provided every 5 years.





			Responsible Party


			Implementation: Rosemont Copper is responsible for installation of all equipment and wells; the Coronado is responsible for selecting well locations and construction details, conducting appropriate NEPA compliance, and spot-checking drilling performance. If there is disagreement regarding the accessibility of a proposed well location, officials from Rosemont Copper would meet with Coronado personnel in the field to determine whether the problem can be resolved, either by moving the proposed well location or by modifying existing roads.


Effectiveness: Rosemont Copper is responsible for all monitoring and reporting. The Coronado is responsible for determining whether contingency wells need to be installed and for conducting any necessary NEPA compliance documentation. The Coronado would work with Rosemont Copper prior to making any decision regarding contingency wells to ensure that installation is technically and logistically feasible.





			Timing


			Implementation and Effectiveness: Premining phase through 5 years after closure. Selected locations may be measured longer as required under the biological opinion.





			Applicable Alternatives


			All action alternatives.








Wells to Be Monitored in Relation to FS-BR-27


			Cadastral Location


			Well Name





			(D-18-16) 15aaa


			RP-7





			(D-18-16) 15dbc


			RP-6





			(D-18-16) 20dbc


			HC-4B





			(D-18-15) 35abc


			DH-1445





			(D-18-16) 23dba


			RP-8





			(D-18-16) 27ddc


			RP-9





			(D-18-16) 28aba


			RP-2C





			(D-18-16) 29bbd


			P-899





			(D-18-16) 30bab


			HC-5B





			(D-18-16) 33bbc


			RP-3B





			(D-19-16) 02ccd


			Oaktree Windmill





			(D-19-16) 04ddb


			DH-1541





			(D-19-16) 06cca


			RP-5





			(D-19-16) 18ddb


			18ddb





			(D-19-16) 01bab


			HC-1B





			(D-18-16) 30bd


			C-1





			(D-19-16) 16cbb


			16cbb





			(D-19-16) 17bdb


			17bdb





			(D-19-15) 01aac


			HC-6





			(D-19-16) 17ddd


			Rosemont Ranch





			(D-18-15) 22daa


			22daa











			MONITORING MESAURE


			FS-BR-28 – Monitoring of water quality in potential Chiricahua leopard frog habitat





			Description


			Rotational water quality monitoring of potential Chiricahua leopard frog habitat, including stock tanks and new/enhanced waters (see FS-BR-05), in order to assess the potential for elevated concentrations of contaminants.





			Source


			Coronado ID team.





			Purpose


			Identify whether potential Chiricahua leopard frog habitat is not exceeding applicable Arizona Surface Water Quality Standards for wildlife. 





			Location


			Various water sources, to be determined, on NFS lands.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Rosemont Copper would undertake rotational water quality sampling of stock tanks and new/enhanced waters. Four water quality samples would be collected per year, at locations determined by the Forest Service. Water quality samples would be analyzed for any constituents with applicable numeric Arizona Surface Water Quality Standards for wildlife. Results would be reviewed by Forest Service lead for Chiricahua leopard frog and shared with appropriate Chiricahua leopard frog interagency specialists.





			Performance Criteria


			Implementation and Effectiveness: Results of monitoring are provided to the Coronado annually.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for performing all monitoring activities. Forest Service is responsible for determining which locations should be sampled each year.





			Timing


			Implementation and Effectiveness: Until mining and processing operations cease.





			Applicable Alternatives


			All action alternatives.











Landownership and Boundary Management


			MITIGATION MEASURE


			FS-LO-01 – Resurveying of existing survey monuments and 
land lines to allow reestablishment postmining





			Description


			A BLM administered land resurvey and control network has been completed.





			Source


			Coronado ID team.





			Impacts Mitigated


			Would rectify impacts to survey monuments and landownership boundaries from mining and related actions.





			Location


			Approximately 202 mineral survey corner monuments that control approximately 19.5 miles of property boundary between NFS lands and private land owned by Rosemont Copper within or very near the footprint of the proposed action on the Coronado National Forest.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Implementation by the BLM has been completed. No further monitoring is required.





			Performance Criteria


			Implementation and Effectiveness: BLM criteria have been met.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper funded dependent resurvey efforts.





			Timing


			Implementation and Effectiveness: Completed.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-LO-02 – Reestablishment of survey monuments and 
surveyed land line upon completion of final reclamation





			Description


			Upon reclamation, survey monuments would be restored, and landownership boundaries would be properly marked.





			Source


			Coronado ID team.





			Impacts Mitigated


			Would rectify impacts to survey monuments and landownership boundaries by restoring survey monuments and landownership boundaries.





			Location


			Currently, approximately 19.5 miles of property boundary between NFS lands and private land owned by Rosemont Copper within or very near the footprint of the proposed action on the Coronado National Forest. (Exact locations are not known at this time.)





			Monitoring / Reporting Action


			Implementation and Effectiveness: Monitoring and reporting protocol would be determined by the Forest Service, following standard procedures in place at that time for reestablishing survey monuments and land lines. 





			Performance Criteria


			Implementation: Upon reclamation and closure, Rosemont Copper would use the BLM’s “Field Notes of the Dependent Resurvey” to restore survey monuments referring to global positioning system (GPS) control network. 


Effectiveness: Closure actions would result in conditions that meet specifications in the final reclamation and closure plan.





			Responsible Party


			Implementation: Rosemont Copper would fund a Forest Service approved Arizona licensed surveyor to oversee the reclamation and restoration of survey monuments and boundaries. Rosemont Copper would provide personnel, equipment, and materials to restore physical monuments where needed.


Monitoring: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. 





			Timing


			Implementation: Closure. 


Effectiveness: Final closure and postclosure until surveying and boundary management objectives have been met.





			Applicable Alternatives


			All action alternatives.








Dark Skies


			MITIGATION MEASURE


			FS-DS-01 – Implementation of an outdoor lighting plan that would 
reduce potential impacts from artificial night lighting





			Description


			This mitigation involves following Rosemont Copper’s outdoor lighting mitigation plan (Monrad et al. 2012b) during construction and operation of the mine.


Following construction of the mine and during the initial year of operation, Rosemont Copper would work with the Forest Service to review the efficacy of light mitigation measures at key resource areas around the mine, such as the Helena Mine. If additional shielding could be placed to further reduce lighting effects without adverse consequences to safety and unreasonable operational expectations, Rosemont Copper would implement the additional requested shielding in a manner consistent with safe mining practices.





			Source


			Rosemont Copper; biological opinion conservation measures and/or terms and conditions.





			Impacts Mitigated


			Compared with the initial MPO, this lighting mitigation plan would reduce potential impacts from artificial night lighting to commercial and recreational astronomy and to wildlife species, including lesser long-nosed bats and Mexican spotted owls. See the Monrad et al. (2012b) “Rosemont Copper Project Light Pollution Mitigation Recommendation Report,” Revision 1, dated June 18, 2012, for details, as well as the Monrad (2012) “Rosemont Mine–Mitigation Recommendation Report Addendum,” dated August 17, 2012. WestLand Resources, Inc. (2012i), further analyzed the Monrad et al. (2012b) findings to interpret effects on wildlife. 





			Location


			All areas requiring outside night lighting, including facilities, pit, plant site, and equipment mounted light systems, and extending out at least 12 miles (WestLand Resources Inc. 2012i).





			Monitoring / Reporting Action


			Implementation: Fixtures would be inspected before installation to ensure that lighting equipment complies with the final MPO, which would incorporate the Monrad et al. (2012b) “Rosemont Copper Project Light Pollution Mitigation Recommendation Report,” Revision 1 (June 18, 2012), and Monrad (2012) addendum (August 17, 2012). 


Effectiveness: Baseline data monitoring would occur at a frequency to be determined that represents periods of maximum outside night light use during the active mining phase. Monitoring would duplicate the baseline monitoring that is described in the Monrad et al. (2012b) “Rosemont Copper Project Light Pollution Mitigation Recommendation Report,” Revision 1, dated June 18, 2012, pages 23–24 (which would be incorporated into the final MPO), and the “20 Year Monitoring Plan: Light at Night (LAN) Measurements at Rosemont Copper Project,” dated May 20, 2012 (STEM Laboratory Inc.). Includes mobile aerial, mobile ground-based, and static ground-based measurements. If additional shielding could be placed to further reduce lighting effects without adverse impacts to safety and unreasonable operational expectations, Rosemont Copper would implement that additional shielding in a manner consistent with safe mining. 





			Performance Criteria


			Implementation: Lighting used would comply with the final MPO, which would incorporate the Monrad et al. (2012b) “Rosemont Copper Project Light Pollution Mitigation Recommendation Report,” Revision 1 (June 18, 2012), and Monrad (2012) addendum (August 17, 2012), except as personal safety or operational requirements necessitate modifications to this plan (30 Code of Federal Regulations (CFR) Part 56.17001).


Effectiveness: Monitoring would provide for review and comparison of lighting emissions of the Rosemont Copper Mine and other new developments. The proposed mitigation strategy is to reduce all site lighting lumen emissions, regulated or not, to less than the amount allowed by the Pima County Outdoor Lighting Code lumen per acre table for Zone 1a. Based on the most recent calculations (Monrad 2012), the site lighting lumen emissions is 66 percent of the amount allowed by the Pima county Outdoor Lighting Code (2006-91) lumen per acre table for Zone 1a. The intent is to fully comply with the Pima County Outdoor Lighting Code; however, deviations may be required to comply with Mine Safety and Health Administration (MSHA) regulations. If deviations are required to comply with MSHA regulations, then Rosemont Copper will work to minimize the impact of these deviations.





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. 





			Timing


			Implementation: During premining phase to ensure compliance with final MPO.


Effectiveness: Annual or semiannual monitoring (in accordance with the “20 Year Monitoring Plan: Light at Night (LAN) Measurements at Rosemont Copper Project,” dated May 20, 2012 (STEM Laboratory Inc.)). Monitoring localized and regional quantitative trends in sky-brightness changes due to onsite lighting systems to establish current sources and allow for comparison of Rosemont Copper Mine and all other new developments would determine whether predictions of lumens are accurate; would include direct measurement of sky brightness using overflights and land-based measurements. Monitoring every 5 years during later years of operations phase (in accordance with the “20 Year Monitoring Plan: Light at Night (LAN) Measurements at Rosemont Copper Project,” dated May 20, 2012 (STEM Laboratory Inc.)). Review of the efficacy of light mitigation measures would occur following construction of the mine.





			Applicable Alternatives


			All action alternatives, with the exception of the proposed action.











			MITIGATION MEASURE


			FS-DS-02 – Funding of additional ground-based sky brightness monitoring 





			Description


			Rosemont Copper would fund ground-based sky brightness monitoring, to take place at the Fred Lawrence Whipple Observatory on Mount Hopkins and participate in a Sky Brightness Monitoring Plan Oversight Committee. This monitoring is designed to complement the aerial-based monitoring being undertaken under measure FS-DS-01. 





			Source


			Rosemont Copper and Smithsonian Astronomical Observatory.





			Purpose


			This monitoring would be to establish premine and postmine baseline measurements of sky brightness as measured from the Fred Lawrence Whipple Observatory on Mount Hopkins and to monitor ongoing changes in sky brightness during the life of the mine. The purpose of the monitoring would be to identify any unanticipated increases in sky brightness that occur as a result of the mine, in order to identify and propose possible mitigation measures to reduce sky brightness impacts.





			Location


			Fred Lawrence Whipple Observatory, at a single fixed site in the location previously occupied by the IOTA instrument.





			Monitoring / Reporting Action


			Implementation: (1) Within 3 months of final ROD issuance, Rosemont Copper would provide $218,069 in funding to the Smithsonian Astronomical Observatory for the purchase of equipment and initiation of monitoring activities. (2) Within 3 months of final ROD issuance, representatives from Rosemont Copper, the Forest Service, and the Smithsonian Astronomical Observatory would meet to finalize key components of the monitoring plan. These include the following:


· Identify an appropriate trigger and specific trigger methodology. An increase of 10 percent above the postmine baseline has been proposed as the trigger; however, details need to be agreed upon for how to prevent a “false trigger” that does not reflect operations at Rosemont Copper. This could include discussion of the number of repeated individual exceedances of the baseline that would have to occur—and over what period of time—in order for it to constitute a true exceedance rather than an anomaly.


· Identify how regional increases in sky brightness, not associated with the Rosemont Copper Project, would be considered when analyzing monitoring results, including the potential for changes in the baseline over time.


· How and where the sensors would be aimed.


· Further identification of the metrics to be used and details of how they would be calculated.


(3) Upon receipt of funding and finalization of the monitoring plan, the Smithsonian Astronomical Observatory would implement monitoring using the equipment and methodology as described in the document “Monitoring Program for Assessing the Impact of Rosemont Copper Mine Sky Brightness as Seen from the F.L. Whipple Observatory on Mt. Hopkins,” dated September 25, 2013 (Smithsonian Astrophysical Observatory 2013), subject to changes agreed upon during the process described above.





			Monitoring / Reporting Action


			Effectiveness: (1) Rosemont Copper would provide $100,000 annually to defray costs associated with monitoring; (2) Rosemont Copper would participate in a Sky Brightness Monitoring Plan Oversight Committee; and (3) Rosemont Copper would provide results of the additional sky brightness monitoring to be conducted under measure FS-DS-01. 


The Sky Brightness Monitoring Plan Oversight Committee would consist of five members: one each from Forest Service (chair); Fred Lawrence Whipple Observatory; Rosemont Copper, including any necessary subcontractors; and an independent astronomer knowledgeable in photometric/spectroscopic measurements. The independent astronomer would be selected by the Forest Service upon consultation with Rosemont Copper and the Fred Lawrence Whipple Observatory. The Sky Brightness Monitoring Plan Oversight Committee would meet quarterly and would be responsible for reviewing all pertinent data from mine operations and monitoring conducted under this measure or measure FS-DS-01. Any substantial deviations from operations, or any exceedances identified by the proposed monitoring, would be reviewed and recommendations for action would be developed. These recommendations would be provided to the Forest Supervisor.





			Performance Criteria


			Implementation: Funding is provided as agreed upon. Monitoring equipment is purchased and monitoring is implemented. The outstanding details of the monitoring plan are agreed upon and the plan finalized.


Effectiveness: Sky brightness associated with Rosemont Copper remains less than the agreed-upon trigger.





			Responsible Party


			Implementation: Rosemont Copper is responsible for providing funding and working to finalize the monitoring plan. The Smithsonian Astronomical Observatory is responsible for purchasing equipment and implementing monitoring. The Forest Service is responsible for establishing and chairing the oversight committee.


Effectiveness: Rosemont Copper is responsible for funding as agreed upon and participation in the oversight committee. The Forest Service is responsible for chairing the committee and distributing pertinent monitoring data reported to the Forest Service. The Smithsonian Astronomical Observatory is responsible for conducting and reporting all monitoring and for participating in the oversight committee.





			Timing


			Implementation: Active mining phase.


Effectiveness: Active mining phase.





			Applicable Alternatives


			All action alternatives.








Visual Resources 


			MITIGATION MEASURE


			FS-VR-01 – Color of mine related buildings blends into the natural landscape





			Description


			Rosemont Copper would submit for approval and the Forest Service would approve colors for mine related buildings to reduce potential color contrasts. A dark, neutral color is recommended.





			Source


			Coronado ID team.





			Impacts Mitigated


			Would reduce contrast and related visual impact associated with plant buildings.





			Location


			Plant site.





			Monitoring / Reporting Action


			Implementation: Rosemont Copper would receive Forest Service approval of color selection prior to applying final color in order to ensure that buildings are painted or stained in compliance with the final MPO.


Effectiveness: The Forest Service would reevaluate finished results from representative viewpoints to determine effectiveness.





			Performance Criteria


			Implementation: Rosemont Copper would use approved colors for buildings. 


Effectiveness: Colors would be effective in reducing contrast of plant site buildings with natural environment. 





			Responsible Party


			Implementation: Rosemont Copper is responsible for obtaining Forest Service approval of color selection before applying paint or stain to buildings, during construction and maintenance, and during mine life if facilities are added or repainted. 


Effectiveness: The Forest Service is responsible for effectiveness monitoring.





			Timing


			Implementation and Effectiveness: Premining phase when buildings are constructed and during mine life if facilities are added or repainted.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-VR-02 – Removal of unneeded facilities during closure





			Description


			This mitigation involves the removal of mining facilities that would not be needed for future management of the land. These facilities include buildings, the plant site, some roads, the perimeter and security fence (if not incorporated into allotment management plans), power supply line, and piping systems (consistent with Forest Service requirements, as well as requirements specified in the CEC and ASLD right-of-way (ROW) permit); and water supply pipeline. The plant site would be recontoured and revegetated with native vegetation. Building foundations would either be removed or broken up and buried.





			Source


			This is a design feature from the preliminary MPO and a requirement of the Coronado. Requirements regarding this mitigation are also contained in the ACC CEC and ASLD ROW permit.





			Impacts Mitigated


			Would reduce visual impacts; would reduce potential impacts to surface water from erosion; would restore ability to allow public access.





			Location


			Plant site, roads, fences, utility corridor.





			Monitoring / Reporting Action


			Implementation: Weekly inspections during plant site decommissioning to ensure that closure actions comply with final MPO, ACC CEC, and ASLD ROW permit. Refer to FS-BR-01for additional details on reporting of plant site decommissioning.


Effectiveness: Quarterly inspection and reporting to ensure that closure activities are achieving specifications in final reclamation and closure plan, which is contained in the final MPO. Monitor for revegetation progress and success quarterly, including mapping general areas of vegetation species, density, and location. Monitor disturbed and revegetated areas for noxious and invasive weeds quarterly; map such locations and take action to prevent, eliminate, or control weeds should they occur, in accordance with the final MPO. 





			Performance Criteria


			Implementation: Sites that contain structural improvements would be reclaimed by removing all unneeded ore processing facilities, ancillary facilities (including foundations unless the Coronado indicates that breaking and burial are appropriate), roads, fences, and utility lines on NFS lands, and consistent requirements specified in the CEC and ASLD ROW permit. Growth media would be placed on reclaimed areas and revegetated with native grasses, trees, and/or shrubs to meet desired conditions, to be determined by the Forest Service.


Effectiveness: Closure actions would result in conditions that meet specifications in final reclamation and closure plan, including revegetation objectives of the final reclamation and closure plan. If foundations are broken and buried, the size of remnant pieces and depth of burial would comply with the specifications in the final MPO. 





			Responsible Party


			Implementation and Monitoring: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. The Forest Service is responsible for spot-checking monitoring activities and for evaluating monitoring results to determine compliance with the final MPO.





			Timing


			Implementation: During final reclamation and closure.


Effectiveness: During final reclamation and closure and postclosure until revegetation objectives of the final reclamation and closure plan have been met.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE 


			FS-VR-03 – Measures to reduce color contrasts from cuts, fills, 
and concrete structures associated with the mine





			Description


			Rosemont Copper would ensure that concrete drop structures for applicable alternatives are colored to reduce impacts to visual resources. Additionally, light-colored areas resulting from cut and fill of the highly visible southern diversion channel would be covered with growth medium and revegetated (see FS-SR-01 and 02).





			Source


			Coronado ID team. 





			Impacts Mitigated


			Would reduce visual impacts by reducing color contrast.





			Location


			Southern diversion channel and concrete drop structures.





			Monitoring / Reporting Action


			Implementation: Visual inspection and report to ensure that implementation has occurred.


Effectiveness: Visual inspection from selected viewpoints to determine effectiveness.





			Performance Criteria


			Implementation: Color is applied as early in the premining or active mining phase as feasible, in accordance with manufacturer’s instructions.


Effectiveness: Results would be effective in reducing color contrast.





			Responsible Party


			Implementation: Rosemont Copper is responsible for implementing this action in accordance with the final MPO.


Effectiveness: The Forest Service is responsible for conducting effectiveness monitoring.





			Timing


			Implementation: Premining through early active mining.


Effectiveness: From implementation of coloring through final closure.





			Applicable Alternatives


			All action alternatives; drop structure is unique to Barrel Alternative; all alternatives contain the southern diversion channel.











			MITIGATION MEASURE


			FS-VR-04 – Measures to reduce the visual impact of the mine pit





			Description


			This mitigation involves using commercially available technology to reduce the visual impacts of the mine pit, including visual contrast resulting from exposed light-colored rock in the upper mine pit and horizontal lines resulting from benches within the upper portions of the pit. Rosemont Copper would cooperatively work with the Coronado to identify and implement actions such as the use of weathering products to reduce color contrast as the pit is developed and would address visual impacts associated with horizontal lines as it is technically feasible to do so. 





			Source


			Coronado ID team. 





			Impacts Mitigated


			Could potentially reduce visual impacts by reducing color contrast and linear features.





			Location


			Portions of the mine pit that are visible from concern level 1 and 2 travelways as identified in the “Visual Resources” section in chapter 3 of the FEIS.





			Monitoring / Reporting Action


			Implementation and Effectiveness: To be determined.





			Performance Criteria


			Implementation and Effectiveness: To be determined.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper and the Coronado are equally responsible for investigating available technologies for reducing the visual impact of the mine pit and for working together to implement appropriate actions.





			Timing


			Implementation and Effectiveness: Investigation of applicable technologies would occur during premining, and mitigation would be applied as the pit wall is developed and as soon as mine access onto benches is no longer needed (when access to the benches is still safe and mitigation would be most effective). The Coronado would monitor the effectiveness in a manner that would be determined at that time.





			Applicable Alternatives


			All action alternatives.








Recreation and Wilderness 


			MITIGATION MEASURE


			FS-RW-01 – Relocation of a segment of the Arizona National Scenic Trail 
and construction of trailheads





			Description


			Rosemont Copper would fund relocation of a section of the Las Colinas portion of the Arizona National Scenic Trail away from Rosemont Copper Mine facilities and trailheads. The trail relocation would result in moving the trail farther away from the Helena Mine complex than its current location. Additionally, the trail easement with the Forest Service would be written in coordination with the conservation easement to ensure that both easements are in agreement for the use of the overlapping lands.





			Source


			Relocation of the trail is a design feature from the preliminary MPO. The Forest Service has mapped the alternative locations. Locating the trail farther away from the Helena Mine complex is included in a biological opinion conservation measure and/or term and condition related to known lesser long-nosed bat roost protection.





			Impacts Mitigated


			Would reduce impacts to recreational users of the Arizona National Scenic Trail. Potential impacts to lesser long-nosed bats at the Helena Mine complex would be reduced by funneling hikers farther away from the adit entrances.





			Location


			Section of Arizona National Scenic Trail that would be relocated. See alternative maps in chapter 2 for locations.





			Monitoring / Reporting Action


			Implementation: Field evaluations during trail construction would indicate that the trail is built to Forest Service furnished specifications. 


Effectiveness: User surveys would be conducted periodically to identify user experience.





			Performance Criteria


			Implementation: Trail would be constructed in location and to specifications furnished by the Forest Service. Relocated trail segment would be pioneered and available for public use at the time the existing trail segment is closed to public use. The Forest Service would approve, in advance, any activity that would restrict the trail to public use, with the intent of maintaining the trail in an open condition during the “through hiking” season. All reasonable attempts would be made to avoid closing the trail during the “through hiking” seasons of March, April, October, and November. Final construction of the relocated trail and associated facilities would be completed within 1 year of the time the existing trail is closed to the public. 


Effectiveness: Trail user experience would meet those specified in the FEIS. 





			Responsible Party


			Implementation: Rosemont Copper is responsible for providing funds to the Arizona Trail Association to ensure that trail relocation occurs in accordance with Forest Service specifications and is completed before mine related activities close the existing trail to public use. Details of the agreement for fund disbursement and trail construction are contained in an agreement between Rosemont Copper and the Arizona Trail Association.


Effectiveness: The Forest Service is responsible for maintenance and effectiveness monitoring.





			Timing


			Implementation and Effectiveness: Commences with approval of final MPO; concludes when relocated trail segment and associated facilities are constructed and open for public use. Activities near known lesser long-nosed bat roosts would occur when lesser long-nosed bats are not present, typically during the period from November 1 to July 1 each year.





			Applicable Alternatives


			All action alternatives. Location of relocated segments, associated facilities, and level of mitigation differs by alternative. 











			MITIGATION MEASURE


			FS-RW-02 – Arizona National Scenic Trail: easement to allow the trail 
to be constructed across Rosemont Copper’s private land





			Description


			The relocation of the Arizona National Scenic Trail would require locating the trail across two private parcels of land owned by Rosemont Copper. A trail easement would be required before trail relocation construction could commence. These are the same land parcels described in FS-BO-20. Coordination between future land uses allowed under the restrictive covenant developed for FS-BO-20 and those appropriate for the National Scenic Trail corridor would occur to provide for the nature and purposes and primary uses of the trail. 





			Source


			Coronado ID team. 





			Impacts Mitigated


			Would reduce impacts to recreational users of the Arizona National Scenic Trail. 





			Location


			Davidson Canyon private land parcels (see FS-BO-20).





			Monitoring / Reporting Action


			Implementation and Effectiveness: Recordation of an easement, a copy of which would be provided to the Forest Service. 





			Performance Criteria


			Implementation and Effectiveness: An easement would be recorded that allows for construction of a segment of the Arizona National Scenic Trail and contains provisions deemed sufficient to fulfill the intent of the National Trails System Act and ensure that the nature and purposes and primary uses of the trail are accommodated. Acquisition of such an easement by the Forest Service is authorized under the National Trail Systems Act (16 United States Code 1246(a), Section 7).





			Responsible Party


			Implementation: Rosemont Copper is responsible for providing an easement in perpetuity that remains with the land should ownership change and that allows for national scenic trail construction, use, and management across their private land.


Effectiveness: The Forest Service is responsible for any effectiveness monitoring deemed appropriate.





			Timing


			Implementation and Effectiveness: Prior to relocation construction of the Arizona National Scenic Trail (see FS-RW-01). 





			Applicable Alternatives


			All action alternatives. 











			MITIGATION MEASURE


			FS-RW-03 – Mitigate loss of off-highway-vehicle use opportunities





			Description


			Rosemont Copper would provide funding for efforts to produce a plan for developing facilities and managing off-highway-vehicle use that would be displaced from the project area. Rosemont Copper would enter into a voluntary collection agreement to provide funding up to $800,000 for uses that include the NEPA analysis and decision process to determine where additional facilities are warranted and appropriate in addition to implementation of the off-highway-vehicle mitigation. Rosemont Copper would contribute an initial $100,000 to the Coronado within 6 months of the MPO approval with up to an additional $700,000 for additional work, which could include NEPA analysis, construction of off-highway-vehicle facilities, public outreach and education, and management and enforcement. The collection agreement would be in place at the time the final MPO is approved. This measure may be refined with further details once the collection agreement is finalized and approved by both parties.





			Source


			The Coronado, as negotiated with Rosemont Copper.





			Impacts Mitigated


			Once implemented, this would mitigate for the loss of off-highway-vehicle opportunities in the project area by creating or improving similar facilities and opportunities in other areas of the Coronado National Forest. 





			Location


			Coronado National Forest, primarily on the Nogales Ranger District. 





			Monitoring / Reporting Action


			Implementation and Effectiveness: To be determined as part of the Forest Service NEPA process.





			Performance Criteria


			Implementation: Rosemont Copper provides the agreed amount of funding to the Coronado. The Coronado completes NEPA analysis and implements the decision.


Effectiveness: Off-highway-vehicle opportunities are provided to offset the loss of these opportunities within the Rosemont project area. 





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper would be responsible for providing funds as agreed. The Coronado would be responsible for all planning, implementation, management, and monitoring.





			Timing


			Implementation and Effectiveness: Rosemont Copper would provide $100,000 for NEPA planning to the Coronado within 6 months of approval of the final MPO. Rosemont Copper would provide the remainder of funding, as needed, for a total contribution of $800,000. 





			Applicable Alternatives


			All action alternatives. 








Hazardous Materials


			MITIGATION MEASURE


			FS-HM-01 – Hazardous materials containment and management





			Description


			This mitigation involves handling, storage, use, and communication information about hazardous materials, in accordance with laws and regulations. A variety of agencies have regulations defining what materials are classified as hazardous and how they should be transported, handled, and stored. These include the U.S. Environmental Protection Agency (EPA), U.S. Department of Transportation, ADEQ, Pima County Department of Environmental Quality, and MSHA. Table 3 in chapter 2 provides a summary of some of these regulations.





			Source


			This is a design feature of the preliminary MPO.





			Impacts Mitigated


			Would reduce potential impacts to human health and environmental risks (such as impacts to surface and groundwater quality) from transportation, use, and storage of hazardous materials. Would reduce potential for residue from explosive use.





			Location


			Area within the perimeter fence and any other area where hazardous materials are under the direct control of Rosemont Copper, its employees, or contractors.





			Monitoring / Reporting Action


			Implementation: As required by applicable regulations. An explosives and blasting management procedure would be required to be implemented to ensure that best management practices are applied.


Effectiveness: As required by applicable regulations.





			Performance Criteria


			Implementation: Inspections during construction to ensure that facility construction adheres to final MPO and complies with applicable laws and regulations. Frequency would comply with applicable regulations.


Effectiveness: Inspections during operation and reclamation and closure phases to determine whether operation and maintenance during operations is effective and complies with laws and regulations related to transportation, use, and storage of hazardous materials. Frequency would comply with applicable regulations.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. 





			Timing


			Implementation and Effectiveness: Premining through final reclamation and closure phases.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-HM-02 – Maintaining material safety data sheets in accordance with 30 CFR 47





			Description


			This mitigation involves maintaining material safety data sheets onsite and providing this information to emergency service providers. Regulations require that material safety data sheets be available to workers and that notification of potential hazards be provided to site visitors. Access to material data safety sheets would also be provided to appropriate emergency response departments and hospitals.





			Source


			This is a design feature of the preliminary MPO.





			Impacts Mitigated


			Would reduce impacts to worker and public health and safety in the case of exposure by allowing appropriate treatment to be implemented more rapidly.





			Location


			Project area; emergency response departments and local hospitals.





			Monitoring / Reporting Action


			Implementation and Effectiveness: MSHA would monitor material safety data sheet availability during their scheduled inspections. Rosemont Copper would report to the Forest Service when material data safety sheets have been provided to emergency response departments and hospitals. 





			Performance Criteria


			Implementation: The Rosemont Copper Project is in compliance with regulations specified in 30 CFR 47. 


Effectiveness: Information on hazardous materials would be readily available to employees and visitors to the site. Rosemont Copper would furnish copies of all pertinent material data safety sheets provided to emergency response departments and hospitals. 





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for making material data safety sheets available to employees and site visitors; providing access to emergency response departments and local hospitals; and reporting to the Forest Service. MSHA is responsible for ensuring compliance with 30 CFR 47.





			Timing


			Implementation and Effectiveness: Premining through final reclamation and closure phases.





			Applicable Alternatives


			All action alternatives.








Transportation/Access 


			MITIGATION MEASURE


			FS-TA-01 – Development of a comprehensive transportation plan 





			Description


			The transportation plan would address maintenance standards; levels of appropriate use; methods to maintain the roadways sufficiently to prevent washboard, rutting, and drainage problems; commitment to replace surfacing lost to drainage; commitment to repair roads damaged by use; commitment to restore temporary roads to natural preoperation conditions during reclamation/closure; and installation and maintenance of wildlife crossing structures (e.g., corrugated metal pipes) under the primary access road at locations of known wildlife concentration. Details would be contained in the transportation plan.





			Source


			This is a design feature from the preliminary MPO.





			Impacts Mitigated


			Would reduce impacts to surface water from erosion; would reduce impacts to wildlife from vehicle-caused injury and mortality.





			Location


			All project related roads on NFS lands.





			Monitoring / Reporting Action


			Implementation and Effectiveness: To be determined in transportation plan, which would be completed and approved by the Forest Service prior to approval of the final MPO. 





			Performance Criteria


			Implementation and Effectiveness: Completion of a plan approved by the Forest Service and compliance with the stipulations of the approved plan.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for developing the transportation plan; for following its direction once it is approved and incorporated into the final MPO; and for monitoring implementation and effectiveness as agreed upon with the Forest Service. The Forest Service is responsible for reviewing and approving the plan.





			Timing


			Implementation and Effectiveness: The transportation plan would be developed after issuance of the ROD and prior to approval of the final MPO. Implementation monitoring would occur during the premining phase; effectiveness monitoring would occur from the premining through the final reclamation and closure phase.





			Applicable Alternatives


			All action alternatives.








Noise


			MITIGATION MEASURE


			FS-N-01 – Management techniques to reduce potential noise impacts from blasting





			Description


			This mitigation is focused on noise management techniques, including generally limiting blasting to once per day, during daylight hours; and sequenced blasting using time-delay technology. Explosive usage is limited to 52 tons per day, as consistent with the limits contained in the air quality permit. 





			Source


			Design feature of the preliminary MPO; aspects required by the air quality permit.





			Impacts Mitigated


			Would reduce impacts from noise to humans and wildlife. 





			Location


			Mine pit.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Daily recording of when blasting occurs. 





			Performance Criteria


			Implementation and Effectiveness: Blasting would be generally limited to once per day, during daylight hours, and sequenced using time-delay technology.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. 





			Timing


			Implementation and Effectiveness: Premining through active mining phases.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-N-02 – Actions to reduce potential noise impacts from vehicles





			Description


			This mitigation would reduce potential noise from certain vehicles by requiring backup alarms on vehicles to be attuned to reduce noise. MSHA standards for backup alarms would be met (56/57.14132(a) and (b), “Horns and Backup Alarms For Surface Equipment Standard”). It also includes biological opinion requirements to avoid the use of horns and jake brakes to the extent practicable.





			Source


			Coronado ID team.





			Impacts Mitigated


			Would reduce human impacts associated with noise pollution.





			Location


			All mining related vehicles.





			Monitoring / Reporting Action


			Implementation: Inspection of each vehicle equipped with backup alarm at the time of initial use to confirm that backup alarms comply with the final MPO. Signs would be posted advising vehicle operators to not employ jake brakes at both ends and the midpoint of the primary access road.


Effectiveness: Quarterly inspections to ensure that backup alarms are attuned to levels that reduce noise as permissible by MSHA regulations. 





			Performance Criteria


			Implementation: Equipment inspections demonstrate that backup alarms have been attenuated to reduce noise. 


Effectiveness: All backup alarms would be attuned to reduce noise; monitoring would demonstrate that noise levels are reduced from those that would occur without attuned backup alarms.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. 





			Timing


			Implementation and Effectiveness: Premining through final reclamation and closure phases.





			Applicable Alternatives


			All action alternatives.








Public Health and Safety


			MITIGATION MEASURE


			FS-PHS-01 – Construction of a perimeter fence that would exclude the public





			Description


			This mitigation involves construction of a perimeter fence to keep the public from coming into contact with mining operations or potentially hazardous conditions. Construction would use horses and all-terrain vehicles. Existing roads and motorized routes would be used to deliver posts and wire to the extent practicable. No road construction or off-road use of vehicles larger than all-terrain vehicles would be allowed. 





			Source


			This is a design feature of the preliminary MPO. 





			Impacts Mitigated


			Would avoid or reduce public air impacts; would ensure that the public would not come into contact with operations and therefore would reduce the risk of public accident or injury; would use installation methods that would reduce surface disturbance and impacts to cultural sites.





			Location


			Perimeter fence location; differs by alternative. See alternative maps in chapter 2.





			Monitoring / Reporting Action


			Implementation: Daily inspections during installation to ensure that location and construction techniques comply with the final MPO.


Effectiveness: Annual inspections the entire length of the fence to ensure that it is effective in restricting public access.





			Performance Criteria


			Implementation: Construction would be conducted using techniques that reduce surface disturbance; cultural sites would be avoided; location and fencing materials would meet specifications in the final MPO.


Effectiveness: Monitoring would indicate that the fence is regularly maintained and is effective in restricting public access.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. 





			Timing


			Implementation and Effectiveness: Premining through final reclamation and closure phases.





			Applicable Alternatives


			All action alternatives.















			
MITIGATION MEASURE


			FS-PHS-02 – Preparation of emergency response and contingency plans, including a fire plan





			Description


			This mitigation requires Rosemont Copper to coordinate with Emergency Medical Services providers, local fire districts, and other applicable agencies (i.e., Pima County Office of Emergency Management, Local Emergency Planning Committees, Fire Chief’s Association, Sheriff’s Department) in development of emergency response and contingency planning. 





			Source


			This is a design feature of the preliminary MPO. The Coronado ID team brought the fire plan forward.





			Impacts Mitigated


			Pre-emergency planning and coordination with Emergency Medical Services providers and local fire districts would reduce response time and improve services of Emergency Medical Services, reducing impacts of wildfires and potential human injuries from accidents.





			Location


			To be determined in agreement between the Coronado, Rosemont Copper, Emergency Medical Services providers, and local fire districts.





			Monitoring / Reporting Action


			Implementation: Confirmation that contingency planning has occurred and has involved the appropriate agencies, with results incorporated into the final MPO.


Effectiveness: Annual review to ensure that implementation is occurring in accordance with the plan; and annual review with applicable parties to determine effectiveness.





			Performance Criteria


			Implementation: Agreement and plan would be developed and incorporated into the final MPO.


Effectiveness: Annual multiparty review to determine whether the plan is being implemented in accordance with the final MPO and whether the results are effective in reducing response time to wildfires and accidents.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service and applicable fire districts and Emergency Medical Services providers. 





			Timing


			Implementation and Effectiveness: From the time of the final MPO approval through final closure.





			Applicable Alternatives


			All action alternatives.








Cultural Resources


			MITIGATION MEASURE


			FS-CR-01 – Archaeological data recovery on sites that would be adversely affected





			Description


			This involves excavation and recovery at cultural sites that would be directly impacted.





			Source


			HPTP.





			Impacts Mitigated


			Would mitigate for loss of information important to cultural history and archaeology.





			Location


			All archaeological sites within the areas of direct impact.





			Monitoring / Reporting Action


			Implementation and Effectiveness: All testing and data recovery work would conform to the stipulations in the MOA and in the HPTP. 





			Performance Criteria


			Implementation and Effectiveness: Testing and data recovery, including reporting and curation, would be completed as specified in the HPTP.





			Responsible Party


			Implementation and Effectiveness: Forest Service: oversight; Rosemont Copper: funding.





			Timing


			Implementation and Effectiveness: As specified in the HPTP, no testing or data recovery fieldwork would occur until after the final MPO has been approved by the Coronado; however, testing and data recovery fieldwork for any specific archaeological site would be completed before ground disturbance related to mine construction and operation begins in that specific area. 





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-CR-02 – Respectful and appropriate treatment of 
human remains that would be disturbed by the project





			Description


			This involves removal of human remains from sites that would be directly impacted.





			Source


			Burial action plan in the HPTP.





			Impacts Mitigated


			Would partially mitigate for disturbance of human remains.





			Location


			Measure applies to: (1) all known prehistoric and historic sites (some of which are known to have, or likely to have, human remains); and (2) any inadvertent discovery of human remains during project work.





			Monitoring / Reporting Action


			Human remains would be treated in accordance with the protocols in the burial action plan for Federal lands and the burial agreement for State and private lands. 


O’odham or Hohokam burials, funerary objects, sacred objects, objects of cultural patrimony, or sacred animal burials would be repatriated directly from the field to the Tohono O’odham Nation via the Tohono O’odham Nation Cultural Resources Office. 


Any burials, funerary objects, sacred objects, objects of cultural patrimony, or sacred animal burials identified as other than O’odham or Hohokam would be handled according to the affiliated tribes’ wishes.





			Performance Criteria


			All human remains and associated funerary objects that would be disturbed by the project would be repatriated and reburied in accordance with the burial action plan.





			Responsible Party


			Forest Service: oversight and coordination; representatives of consulting tribes for monitoring and reburial of recovered ancestral remains; Rosemont Copper: funding.





			Timing


			The most intensive work related to this mitigation measure is expected to occur during the archaeological testing and data recovery, but all parties would be prepared to implement the measure at any time during surface-disturbing activities related to the project.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-CR-03 – Curation of archaeological collections in accordance with 36 CFR 79 and the HPTP





			Description


			This involves storage and interpretation of artifacts that are removed from sites that would be directly impacted 





			Source


			HPTP.





			Impacts Mitigated


			Would partially mitigate for damage to integrity and transmission of O’odham culture that would occur with the damage to the Ce:wi Duag Traditional Cultural Property and destruction of ancestral sites in the project area.





			Location


			A curation facility meeting requirements specified in 36 CFR 79 (either Tohono O’odham Nation Cultural Center and Museum or Arizona State Museum).





			Monitoring / Reporting Action


			As detailed in the HPTP.





			Performance Criteria


			All archaeological materials and associated field notes, photographs, etc., generated during surface collection, mapping, testing, and/or data recovery on the project would be curated at the designated repository. 





			Responsible Party


			Forest Service: oversight and coordination; Repository: care of collections; Rosemont Copper: funding.





			Timing


			[bookmark: 13cc9f2eb2604828_13cc798261de4925__msoan]Any required improvements necessary to prepare the museum facility to house the collections would begin concurrently with the approval of the final MPO. The Rosemont exhibit would be developed within 18 months of the completion of the data recovery report.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-CR-04 – Monitoring and treatment of inadvertent discoveries





			Description


			This involves procedures in the event of discovery during project activities of previously unknown archaeological sites, including burial, associated grave goods, and ceremonial objects. 





			Source


			HPTP. 





			Impacts Mitigated


			Partial mitigation for inadvertent and unplanned impacts to archaeological sites, should they occur.





			Location


			Within the project area.





			Monitoring / Reporting Action


			The Coronado, in consultation with the SHPO, may identify areas of project construction within the project area that would require monitoring by a Coronado-approved archaeologist and tribal monitor designated by the consulting tribes. Work in areas so identified cannot proceed without a monitor in place. 


All work at the site of a discovery would be suspended, and the archaeologist and tribal monitor would examine and evaluate the discovery and follow the procedures in the discovery plan included in the HPTP. 





			Performance Criteria


			Appropriate documentation of cultural resources and repatriation of human remains, as described in the HPTP.





			Responsible Party


			The Coronado is responsible for consulting with SHPO and identifying sites requiring monitoring and for approving an archaeological monitor. Rosemont Copper is responsible for suspending work and informing the archaeological monitor should an unknown site be discovered and for funding and oversight of contractors.





			Timing


			Premining through final reclamation and closure phases. 





			Applicable Alternatives


			All action alternatives.











			
MITIGATION MEASURE


			FS-CR-05 – Limiting ground-disturbing activity between 
the perimeter fence and security fence 





			Description


			Ground-disturbing activities between the perimeter and security fences would be approved in advance by the Forest Service (anticipated to be limited to construction of compliance wells, stormwater drainage facilities, the perimeter fence, a road to access air quality monitoring site, and active road decommissioning). Monitors would be present for all ground-disturbing work. Cultural material discovered during monitoring would be dealt with in accordance with the discovery plan in the HPTP. Active road decommissioning would be discussed with the Forest Archaeologist prior to implementation to coordinate areas necessary to avoid due to cultural sites.





			Source


			HPTP.





			Impacts Mitigated


			Would avoid or minimize ground disturbance and other physical impacts to archaeological sites and cultural deposits.





			Location


			Area between security fence and perimeter fence.





			Monitoring / Reporting Action


			Rosemont Copper would coordinate any proposed ground disturbance in this area with the Coronado to identify recorded historic properties, which would be avoided. If historic properties cannot be avoided, treatment would comply with the Section 106 testing/data recovery procedures given in the HPTP. Monitoring and reporting ground-disturbing activities would conform to the stipulations in the HPTP.





			Performance Criteria


			Acceptance of report by the Coronado. 





			Responsible Party


			Coronado oversight; professional archaeologist and designated tribal monitors; Rosemont Copper funding. 





			Timing


			Premining through final reclamation and closure phases.





			Applicable Alternatives


			All action alternatives.











			
MITIGATION MEASURE


			FS-CR-06 – Cultural resources protection training





			Description


			This requires Rosemont Copper to provide appropriate training to their employees and contractors regarding identification, avoidance and protection of cultural sites, and other topics. 





			Source


			HPTP.





			Impacts Mitigated


			Could potentially avoid inadvertent impacts to cultural resources.





			Location


			Rosemont Copper headquarters.





			Monitoring / Reporting Action


			As part of Rosemont Copper’s Environmental Training Program, all personnel (including archaeological contractors) would be instructed, to the degree appropriate to their involvement with the project, by the Rosemont Copper qualified cultural resources contractor on identification of cultural resources, site avoidance and protection measures, and the procedures to be followed in the discovery plan. Information on the statutes and regulations protecting cultural resources and respectful treatment of human remains would be provided. Representatives of the consulting tribes would be offered the opportunity to assist in the training in accordance with agreements to be developed between the consulting tribes and Rosemont Copper.





			Performance Criteria


			Regular report, as specified in the HPTP. 





			Responsible Party


			Rosemont Copper.





			Timing


			Before project operations begin and throughout premining through final reclamation and closure phases as personnel changes occur.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-CR-07 – Project proponent would allow tribal members access, 
upon 5 days’ advance request, to the project area for cultural practices 





			Description


			Requirement to allow reasonable access to the project area for tribal members. 





			Source


			HPTP.





			Impacts Mitigated


			Would partially reduce impacts of loss of access to sacred sites and collection areas.





			Location


			(1) All springs, vision sites, and other sacred sites within project area; (2) resource-collecting areas within project area.





			Monitoring / Reporting Action


			Access would be documented in annual report by Rosemont Copper to the Coronado.





			Performance Criteria


			Access would be subject to compliance with all safety requirements. 





			Responsible Party


			The Coronado would coordinate requests with Rosemont Copper.





			Timing


			Premining through final reclamation and closure phases of the project.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-CR-08 – Project proponent would organize tribal members’ 
field visits to potentially affected springs





			Description


			This measure requires knowledge of culturally important spring locations and providing tribal members with access to conduct desired ceremonies or plant collections. 





			Source


			HPTP.





			Impacts Mitigated


			Would partially reduce impacts of loss of access to sacred sites and collection areas.





			Location


			Springs within the project area and other springs that may be impacted by changes in the surface water or groundwater due to project activities.





			Monitoring / Reporting Action


			Once the visits are completed, the Coronado would be notified. 





			Performance Criteria


			Tribal access would be organized and provided to requested springs. 





			Responsible Party


			Forest Service: oversight; Rosemont Copper: organization and funding.





			Timing


			To be completed for each spring before ground disturbance occurs in that area.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-CR-09 – Transplanting of critical plant resources and inclusion 
of species within revegetation mixture





			Description


			This involves incorporating culturally important plants into the revegetation efforts described in the final reclamation and closure plan.





			Source


			HPTP.





			Impacts Mitigated


			Would partially rectify the loss of culturally important plants in the portion of the Ce:wi Duag Traditional Cultural Property that is the project area.





			Location


			Rosemont Copper private land with deed restrictions to protect vegetation.





			Monitoring / Reporting Action


			Prior to ground disturbance, Rosemont Copper would coordinate plant removal with consulting tribes. Tribes would be offered an opportunity to collect plants for removal to their reservations. Other plants would be transplanted to a Rosemont Copper designated area and access provided to members of consulting tribes to collect plants used for medicinal, ceremonial, and craft purposes. 


Rosemont Copper would incorporate plant species designated by the consulting tribes in its revegetation mix to the extent that those species exist in the area.





			Performance Criteria


			Successful plant transplantation and propagation as reported in the annual reclamation reporting.





			Responsible Party


			Rosemont Copper with Coronado oversight.





			Timing


			Prior to removal of pit overburden and vegetation and soil in the waste rock and tailings area.





			Applicable Alternatives


			All action alternatives.








 


			MITIGATION MEASURE


			FS-CR-10 – Interpretation of the results of the cultural resources investigations for tribal members, the Hispanic community, and the public





			Description


			This involves compiling and interpreting the results of cultural investigations in a manner that is accessible and understandable to the public. 





			Source


			HPTP.





			Impacts Mitigated


			Would partially mitigate for destruction of archaeological sites; damage to traditional cultural properties; and loss of place-based transmittal of cultural values.





			Location


			Mine Visitor Center; Arizona State Museum; Tribal cultural centers; and online. 





			Monitoring / Reporting Action


			Information collected as part of the cultural resource studies undertaken for the Rosemont Copper Project would be made available for Tribal youth, local school districts, and the public, to dispel stereotypes by providing accurate and culturally aware information about the history of the project area. 





			Performance Criteria


			Public volumes and brochures describing archaeological and historic interpretations available in print and online; permanent exhibit at Visitor Center and online; presentations or exhibits at local venues as requested; and development of curriculum for local school districts.





			Responsible Party


			Rosemont Copper with oversight by the Coronado. 





			Timing


			Visitor Center exhibits within 6 months of the Visitor Center establishment. Public volumes, brochures, and online exhibit available for public within 18 months of the mitigation report finalization.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			FS-CR-11 – Stabilization of previously excavated historic properties 
between the security and perimeter fences 





			Description


			This would include bringing in clean material to fill the trenches and other excavations left open at sites excavated during the ANAMAX project. All restoration work would be monitored in accordance with the reclamation plan in the HPTP. 





			Source


			Reclamation plan in the HPTP.





			Impacts Mitigated


			Would eliminate physical impacts to historic properties currently monitored by the Coronado.





			Location


			In the area between the security and perimeter fences.





			Monitoring / Reporting Action


			Implementation: Stabilization work would be supervised by archaeologists and designated tribal monitors. 


Effectiveness: Monitors would be designated by the Coronado to inspect the sites monthly for the first year after stabilization and annually for the remainder of mining operations to ensure that refilled holes have stabilized and that no ancillary activities are affecting the sites. If monitoring shows signs of excessive erosion or disturbance, the Forest Archaeologist will be contacted for remediation planning.





			Performance Criteria


			Implementation: Clean fill sediments would be stable and support native vegetation in densities consistent with natural occurrences.


Effectiveness: No signs of excessive erosion or human-caused ground disturbance. 





			Responsible Party


			Forest Service: oversight; Rosemont Copper: funding.





			Timing


			Concurrent with data recovery, prior to ground disturbance by project construction.





			Applicable Alternatives


			All action alternatives.












Mitigation and Monitoring – Other Regulatory and Permitting Agencies


The mitigation and monitoring in this section would be required by permits or approvals issued under the jurisdiction of a permitting agency such as the ADEQ. As such, implementation would be required. The Forest Service has no authority, obligation, or expertise to determine or enforce compliance with the measures included in this category. They are presented here to facilitate disclosure of currently known mitigation and monitoring and their consideration in impacts analyses. Note that the mitigation and monitoring items in this section reflect current and expected permits and could change as permits are finalized following approval of the ROD, or if permits are amended or modified during implementation.  Implementation of the mitigation measures in this section are mandatory and consist of permit requirements. Impacts analyses are disclosed in chapter 3 of the FEIS. The effectiveness of the mitigation measures in this section has been evaluated in the impacts analyses and considered in the determining of predicted impacts. Refer to chapter 3 impacts analyses for further detail.


Soils and Revegetation 


			MITIGATION MEASURE


			OA-SR-01 – Power line and water line locations 





			Description


			Final location is the shortest route of alternatives considered by the ACC and eliminates one water line pump station.





			Source


			ACC CEC. Specific ROW location is also a requirement of a license agreement executed between Rosemont Copper and the Town of Sahuarita for a ROW, enforceable if the ROW is used.





			Impacts Mitigated


			Location selected would reduce acres of surface disturbance, acres of plant and animal habitat impacted, and acres of potential cultural resources impacted, compared with other alternative locations considered.





			Location


			Utility corridor. See map in chapter 2.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Weekly inspections during construction of power supply line and water supply pipeline to ensure that the location complies with the ACC CEC and final MPO.





			Performance Criteria


			Implementation and Effectiveness: Location and acres disturbed would comply with the CEC and final MPO.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for working with TEP to ensure that construction on lands other than NFS land complies with the CEC. Rosemont Copper is responsible for monitoring work on NFS lands to ensure compliance with the final MPO. 





			Timing


			Implementation and Effectiveness: During construction of electrical supply line and water supply pipeline (premining phase).





			Applicable Alternatives


			All action alternatives.








Air Quality


			MITIGATION MEASURE


			OA-AQ-01 – Paving of mine related roads to reduce dust emissions





			Description


			All routes used by the shipment and delivery vehicles would be paved, including the entrance road (3.1 miles), plus the shipment/delivery light-duty roads within the facility.





			Source


			Air quality permit. 





			Impacts Mitigated


			Would reduce impacts to air quality from fugitive emissions (dust) that would otherwise be produced by vehicle use of these roads if they were unpaved.





			Location


			Primary access road and other roads that are not used by haul trucks or heavy mine equipment.





			Monitoring / Reporting Action


			Implementation: Weekly inspection during road construction and paving activities, including road maintenance or repair, to ensure that applicable MSHA construction requirements and/or Forest Service road specifications are met. Instances where applicable specifications are not met would be reported to the Coronado within 24 hours. Otherwise, inspection results can be summarized in quarterly and annual monitoring reports.


Effectiveness: Effectiveness monitoring related to fugitive dust emissions are specified in the air quality permit. Road conditions, including the condition of paved surfaces, would be visually observed monthly and inspected in further detail quarterly to ensure that pavement remains intact and that maintenance is scheduled and implemented in a timely manner. The intent is to identify conditions that require maintenance actions in a timely manner. Routine maintenance needs and actions can be summarized and reported in semiannual reports prepared as specified in the air quality permit and shared with the Coronado. 





			Performance Criteria


			Implementation: Designated roads within the plant site would be constructed and paved to specification following the substantial completion of the plant site facilities. 


Effectiveness: Specifications stated in air quality permit would be met. 





			Responsible Party


			Implementation: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service and ADEQ. 


Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to ADEQ and the Forest Service in accordance with the air quality permit. ADEQ is responsible for determining compliance with the air quality permit and the Clean Air Act and for keeping the Forest Service informed of the results of such determinations.





			Timing


			Implementation: Begins with construction of the road system (premining phase) and ends at completion of final reclamation and closure phase (due to periodic road maintenance).


Effectiveness: Refer to the air quality permit.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			OA-AQ-02 – Dust control for unpaved roads





			Description


			This mitigation contains a number of actions that are designed to control at least 90 percent of particulate matter 10 (PM10) emissions from the unpaved road network. These actions include application and reapplication of chemical dust suppressant and watering as needed.





			Source


			This is a design feature for the preliminary MPO. The dust control plan is contained in the air quality permit. Measures to reduce fugitive dust are also a requirement of a license agreement executed between Rosemont Copper and the Town of Sahuarita for a ROW, enforceable if the ROW is used.





			Impacts Mitigated


			Would reduce impacts to air quality from fugitive dust emissions.





			Location


			The network of unpaved haul roads used to transport ore and waste rock from the open pit mine to the primary crushing area, leaching area, and waste rock areas, respectively; and any unpaved general roads within and around the perimeter fence surrounding the facility used by support vehicles. Primary roads include: (a) haul roads located in the pit, (b) haul roads for transporting concentrated ore from the pit to the primary crusher/run of mine stockpile, (c) haul roads for transporting leaching ore from the pit to the leach pad, (d) haul roads for transporting waste rock from the pit to the waste rock storage area, waste rock buttresses, and other general areas, and (e) general facility roads around the project area for support vehicles. 





			Monitoring / Reporting Action


			Implementation and Effectiveness: Inspections and dust control measures in accordance with specifications contained in dust control plan, which is included in the air quality permit. Inspection results would be reported in semiannual reports prepared as specified in the air quality permit and shared with the Coronado. 





			Performance Criteria


			Implementation and Effectiveness: In accordance with the dust control plan, during actual operation, Rosemont Copper would evaluate the haul truck traffic rates at different time periods throughout the life of the mine to correctly identify the application intensity needed for road watering to achieve 90 percent control efficiency on haul roads. Also, Rosemont Copper would evaluate the traffic rate of support vehicles to determine the water application intensity needed to control the general unpaved facility roads to 90 percent control efficiency. Other requirements contained in the air quality permit, such as opacity limits, also apply. 





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to ADEQ and the Forest Service in accordance with the air quality permit. ADEQ is responsible for determining compliance with the air quality permit and the Clean Air Act and for keeping the Forest Service informed of the results of such determinations.





			Timing


			Implementation and Effectiveness: Premining through final reclamation and closure phases.





			Applicable Alternatives


			All action alternatives.











			
MITIGATION MEASURE


			OA-AQ-03 – Dust control for open areas and storage piles





			Description


			This mitigation contains a number of actions that are designed to control fugitive dust emissions from open areas and storage piles. These activities include application and reapplication of chemical dust suppressant and water. Open areas and storage piles that are not actively used would be controlled by applying sufficient chemical dust suppressant and/or water to develop and maintain a visible crust. Other means such as use of an adhesive soil stabilizer, paving covering, landscaping, detouring, or other acceptable means of dust control may be used.





			Source


			The dust control plan contained in the air quality permit.





			Impacts Mitigated


			Reduces impacts to air quality from fugitive dust emissions.





			Location


			Open areas and storage piles include mined areas, overburden storage areas, and waste rock storage facility.





			Monitoring / Reporting Action


			Implementation and Evaluation: Inspections and dust control measures in accordance with specifications contained in dust control plan, which is included in the air quality permit. Inspection results would be reported in semiannual reports prepared as specified in the air quality permit and shared with the Coronado. 





			Performance Criteria


			Implementation and Effectiveness: In accordance with dust control plan, monitoring would demonstrate 90 percent control efficiency. 





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to ADEQ and the Forest Service in accordance with the air quality permit. ADEQ is responsible for determining compliance with the air quality permit and the Clean Air Act and for keeping the Forest Service informed of the results of such determinations.





			Timing


			Implementation and Effectiveness: Premining through final reclamation and closure phases.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			OA-AQ-04 – Control of particulate emissions from lime slaking process





			Description


			Refinement of the design of the lime slaking system, including the addition of a lime slaker scrubber. 





			Source


			Air quality permit.





			Impacts Mitigated


			Would reduce impacts to air quality by controlling particulate matter emissions from the lime slaking process.





			Location


			Lime silo at the plant site area.





			Monitoring / Reporting Action


			Implementation: Inspection and reporting at the time of construction of said facilities to ensure that the design meets specifications in the air quality permit application and amendment.


Effectiveness: In accordance with air quality permit requirements. Inspection results would be reported in semiannual reports prepared as specified in the air quality permit and shared with the Coronado. 





			Performance Criteria


			Implementation: Equipment used would comply with that specified in the air quality permit application and amendment.


Effectiveness: Air quality permit processes and specifications would be met.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to ADEQ and the Forest Service in accordance with the air quality permit. ADEQ is responsible for determining compliance with the air quality permit and the Clean Air Act and for keeping the Forest Service informed of the results of such determinations.





			Timing


			Implementation and Effectiveness: Beginning with installation of specified equipment and continuing in accordance with requirements in the air quality permit. 





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			OA-AQ-05 – Control of particulate emissions from major metallic mineral processing operations





			Description


			Installation, operation, and maintenance of cartridge dust filters and other measures to control particulate matter emissions from major metallic mineral processing operations.





			Source


			Air quality permit.





			Impacts Mitigated


			Would reduce impacts to air quality from particulate matter emissions associated with processing operations.





			Location


			At all locations specified in the air quality permit and in the aquifer protection permit.





			Monitoring / Reporting Action


			Implementation: Inspection and reporting at the time of construction of said facilities to ensure that the design meets specifications in the air quality permit application and amendments.


Effectiveness: In accordance with air quality permit requirements. Inspection results would be reported in semiannual reports prepared as specified in the air quality permit and shared with the Coronado. 





			Performance Criteria


			Implementation: Equipment used would comply with that specified in the air quality permit, application, and amendments.


Effectiveness: Air quality permit processes and specifications are met.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to ADEQ and the Forest Service in accordance with the air quality permit. ADEQ is responsible for determining compliance with the air quality permit and the Clean Air Act and for keeping the Forest Service informed of the results of such determinations.





			Timing


			Implementation and Effectiveness: Beginning with installation of specified equipment and continuing in accordance with requirements in the air quality permit. 





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			OA-AQ-06 – Use of covers on mix tanks and settlers 
to reduce emissions of volatile organic chemicals





			Description


			This mitigation involves the installation of covers on specific facilities that could otherwise result in volatile organic chemical emissions.





			Source


			Air quality permit.





			Impacts Mitigated


			Would reduce impacts to air quality by reducing emissions of volatile organic chemicals and hazardous air pollutants from mix tanks and settlers used in the solvent extraction system.





			Location


			Mix tanks and settlers within the plant site.





			Monitoring / Reporting Action


			Implementation: Inspection and reporting at the time of construction of said facilities to ensure that the design meets specifications in the air quality permit application and amendments.


Effectiveness: In accordance with air quality permit requirements. Inspection results would be reported in semiannual reports prepared as specified in the air quality permit and shared with the Coronado. 





			Performance Criteria


			Implementation: Equipment used would comply with that specified in the air quality permit application and amendments.


Effectiveness: Air quality permit processes and specifications are met.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to ADEQ and the Forest Service in accordance with the air quality permit. ADEQ is responsible for determining compliance with the air quality permit and the Clean Air Act and for keeping the Forest Service informed of the results of such determinations.





			Timing


			Implementation and Effectiveness: Beginning with installation of specified equipment and continuing in accordance with requirements in the air quality permit. 





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			OA-AQ-07 – Use of drip emitters on heap leach pad to reduce emissions





			Description


			This mitigation involves the installation and use of drip emitters to apply solution to the heap leach. 





			Source


			This is a design feature from the preliminary MPO. It is also required under the air quality permit.





			Impacts Mitigated


			Would prevent or reduce impacts to air quality from aerosol production and losses to wind, thereby reducing release of contaminants into the air; would reduce evaporative losses of water.





			Location


			Heap leach pad.





			Monitoring / Reporting Action


			Implementation: Visual inspection at time of construction to ensure that drip emitters have been installed. 


Effectiveness: Periodic inspection to ensure that emitters are functioning properly. Inspection results would be reported in semiannual reports prepared as specified in the air quality permit and shared with the Coronado. 





			Performance Criteria


			Implementation: Inspection and reporting at the time of construction of heap leach facility. Drip emitters would be installed in accordance with the final MPO.


Effectiveness: Monitoring of emitter operations would indicate that they are effective in preventing aerosol production and in reducing potential release due to wind. Air quality monitoring results would meet requirements specified in the air quality permit.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to ADEQ and the Forest Service in accordance with the final MPO and air quality permit. ADEQ is responsible for determining compliance with the air quality permit and the Clean Air Act and for keeping the Forest Service informed of the results of such determinations.





			Timing


			Implementation and Effectiveness: Beginning with installation of specified equipment and continuing in accordance with requirements in the air quality permit. 





			Applicable Alternatives


			All action alternatives except “Alternative 4 – Barrel Alternative.”











			MITIGATION MEASURE


			OA-AQ-08 – Reduction in air emissions from diesel engines 
associated with stationary equipment 





			Description


			This mitigation requires the use of low-sulfur diesel for all stationary equipment.





			Source


			Air quality permit.





			Impacts Mitigated


			Would reduce impacts to air quality from potential air emissions.





			Location


			All stationary equipment equipped with diesel engines.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Inspection as required under the air quality permit. Results would be reported in semiannual reports prepared as specified in the air quality permit and shared with the Coronado. 





			Performance Criteria


			Implementation and Effectiveness: Review of delivery data would show that all diesel fuel delivered to stationary equipment within the mine is low-sulfur diesel.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to ADEQ and the Forest Service in accordance with the final MPO and air quality permit. ADEQ is responsible for determining compliance with the air quality permit and the Clean Air Act and for keeping the Forest Service informed of the results of such determinations.





			Timing


			Implementation and Effectiveness: Premining through final reclamation and closure phases.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			QA-AQ-9 – Reduction in air emissions from diesel engines 
associated with mobile sources (haulage equipment, etc.) 





			Description


			Use of newer engine designs on haulage equipment and on select mobile sources; includes use of Tier 4 EPA compliant equipment for emission standards on selected nonroad engines (all except haul trucks and the 2,000 horsepower front-end loaders); use of Tier 2 diesel engines for haul trucks; and use of Tier 4 engines for large haulage trucks and support equipment purchased after 2014. 


Note: EPA standards have been changing based on what is technologically available and on equipment production schedules; Rosemont Copper would purchase equipment that meets EPA standards; the dates may change based on EPA requirements.





			Source


			Air quality permit.





			Impacts Mitigated


			Would reduce impacts to air quality from internal combustion engine emissions. 





			Location


			Specific equipment listed and addressed in air quality permit, application, and amendments.





			Monitoring / Reporting Action


			Implementation: Certification and reporting that specified equipment meets requirements before it is put into use.


Effectiveness: In accordance with air quality permit requirements. Inspection results would be reported in semiannual reports prepared as specified in the air quality permit and shared with the Coronado. 





			Performance Criteria


			Implementation: Specified equipment would meet specifications stated in air quality permit application and amendments.


Effectiveness: Meets criteria specified in the air quality permit.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to ADEQ and the Forest Service. ADEQ is responsible for determining compliance with the air quality permit and the Clean Air Act and for keeping the Forest Service informed of the results of such determinations.





			Timing


			Implementation and Effectiveness: Commences with purchase of stated equipment, prior to putting that equipment into service, through closure or as stated in the air quality permit.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			OA-AQ-10 – Air pollution control requirements for electrowinning process 





			Description


			This mitigation requires several actions and methods to control potential emissions in the electrowinning process, including installation and use of scrubbers to control sulfuric acid emissions; dilution of sulfuric acid and use of drip system to minimize mist emissions; installation, use, and maintenance of covers to control acid emissions; and use of foam, dispersion/poly balls, surfactants, or other effective means of controlling sulfuric acid emissions. Locations where these requirements apply are specified in the air quality permit.





			Source


			Air quality permit.





			Impacts Mitigated


			Would reduce emissions from electrowinning process. 





			Location


			All equipment and locations specified in the air quality permit.





			Monitoring / Reporting Action


			Implementation: In accordance with air quality permit requirements.


Effectiveness: In accordance with air quality permit requirements. Inspection results would be reported in semiannual reports prepared as specified in the air quality permit and shared with the Coronado. 





			Performance Criteria


			Implementation: In accordance with air quality permit requirements.


Effectiveness: In accordance with air quality permit requirements. 





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting in accordance with the air quality permit requirements. ADEQ is responsible for determining compliance with the air quality permit and the Clean Air Act and for keeping the Forest Service informed of the results of such determinations.





			Timing


			Implementation and Effectiveness: During electrowinning processing.





			Applicable Alternatives


			All action alternatives except “Alternative 4 – Barrel Alternative.”








Other Monitoring Items for Air Quality


			MONITORING MEASURE


			OA-AQ-11 – Opacity monitoring





			Description


			This monitoring describes emission limitations and establishes monitoring, reporting, and recordkeeping requirements regarding opacity. 





			Source


			Air quality permit. 





			Purpose


			To determine whether opacity meets the requirements of the air quality permit. 





			Location


			Locations specified in the air quality permit.





			Monitoring / Reporting Action


			Implementation and Effectiveness: In accordance with the air quality permit. Inspection results would be reported in semiannual reports prepared as specified in the air quality permit and shared with the Coronado. 





			Performance Criteria


			Implementation and Effectiveness: In accordance with the air quality permit.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for monitoring and reporting in accordance with the air quality permit. ADEQ is responsible for determining compliance with the air quality permit and the Clean Air Act and for keeping the Forest Service informed of the results of such determinations.





			Timing


			Implementation and Effectiveness: Premining through final reclamation and closure phases.





			Applicable Alternatives


			All action alternatives.












Groundwater Quantity and Quality


			MITIGATION MEASURE


			OA-GW-01 – Location and design of the heap leach facility to 
reduce potential impacts to groundwater and surface water quality





			Description


			The heap leach facility has been designed and located to reduce the risk of potential contamination of groundwater from seepage. It is designed to collect all possible drainage and solution. It would be located on top of a stable rock location; the liner system is designed to meet the requirements of the aquifer protection permit; and the facility would be encapsulated by waste rock at closure to protect it from stormwater infiltration. 





			Source


			This is a design feature that was contained in the preliminary MPO. It is also a requirement of the aquifer protection permit. 





			Impacts Mitigated


			Would avoid impacts to groundwater and surface water quality. 





			Location


			Heap leach pad. 





			Monitoring / Reporting Action


			Implementation: Daily visual inspection at time of construction to ensure that the location and design comply with the final MPO and aquifer protection permit. 


Effectiveness: Inspections and operational monitoring would occur monthly and quarterly, as specified in the aquifer protection permit.





			Performance Criteria


			Implementation: The heap leach pad would be constructed at the location specified in the final MPO; the design and components would comply with specifications in the final MPO and aquifer protection permit.


Effectiveness: Monitoring would indicate that the heap leach is effective in containing solutions, and monitoring would indicate that seepage that could impact groundwater is not occurring. Also see OA-GW-06, “Groundwater Quality Monitoring.” 





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service and ADEQ. ADEQ is responsible for determining compliance with aquifer protection permit.





			Timing


			Implementation and Effectiveness: Monitoring would be required from the beginning of heap leach pad construction, through processing, and until closure of the heap facilities to ensure effectiveness of the facility in avoiding impacts and ensure compliance with applicable laws, regulations, and permits. 





			Applicable Alternatives


			All action alternatives except “Alternative 4 – Barrel Alternative.”











			MITIGATION MEASURE


			OA-GW-02 – Reduction of the potential for acid generation 
and metal leaching from tailings and waste rock as required under the aquifer protection permit





			Description


			This mitigation involves requirements for the segregation and encapsulation of potentially acid-generating waste rock with rock that has buffering capabilities in order to reduce the risk of potential acid generation.





			Source


			This is a design feature that was in the preliminary MPO. It is also a requirement under the aquifer protection permit.





			Impacts Mitigated


			Would avoid or reduce impacts to groundwater and surface water quality by reducing the potential of acid production and characterizing the reactivity of the material for drainage from waste rock areas.





			Location


			Waste rock facilities and waste rock perimeter buttress locations.





			Monitoring / Reporting Action


			Implementation: Monthly monitoring to ensure that placement of waste rock, potentially acid-generating, and non-acid-generating rock types complies with placement requirements and approved waste rock segregation plan in the aquifer protection plan. 


Effectiveness: In accordance with aquifer protection permit: after significant rainfall events (0.5 inch or greater precipitation within 24-hour period); waste rock managed by monitoring potentially acid-generating and non-acid-generating rock types in accordance with the aquifer protection permit (required inspections and operational monitoring) and performing synthetic precipitation leaching procedure testworktest work on materials as described in the waste rock segregation plan (also referenced in the aquifer protection permit). See also groundwater quality monitoring (OA-GW-06) and stormwater monitoring (OA-SW-01) in this section.





			Performance Criteria


			Implementation: Placement of potentially acid-generating and non-acid-generating materials would comply with stacking plan and waste rock segregation plan and therefore would comply with the final MPO and aquifer protection permit.


Effectiveness: No consistent, long-term indications of elevated metals concentrations or other characteristics of acid rock drainage would be detected, based on aquifer quality limits to be specified by ADEQ through the aquifer protection permit (quarterly compliance groundwater monitoring). See also groundwater quality monitoring (OA-GW-06) and stormwater monitoring (OA-SW-01) in this section.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and quarterly reporting to the Forest Service and ADEQ. ADEQ is responsible for evaluating compliance with aquifer protection permit.





			Timing


			Implementation: Beginning when waste rock is segregated and placed and ending when those activities are completed. 


Effectiveness: Until closure of the aquifer protection permit tailings and waste rock facilities.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			OA-GW-03 – Equipment and methods to keep potentially 
contaminated water from being released into the environment





			Description


			This mitigation measure requires the use of appropriately sized lined ponds; retention of all contact stormwater for reuse as process water; and installation of overflow alarms to alert operators of a potential overflow situation.





			Source


			Pond liners and retention and reuse of contact stormwater as process water were contained in the preliminary MPO and are also required under the aquifer protection permit. The requirement for installation and use of overflow alarms originated with the Coronado ID team.





			Impacts Mitigated


			Would avoid or reduce surface water and groundwater contamination.





			Location


			Process water temporary storage pond, raffinate pond, stormwater pond, primary settling basin, and pregnant leach solution pond.





			Monitoring / Reporting Action


			Implementation: Complete inspection at time of construction to ensure consistency with location and specifications contained in the final MPO and aquifer protection permit.


Effectiveness: Quarterly visual inspection of pond integrity; additional inspections for process upset events or significant rainfall events (0.5 inch or greater precipitation within 24-hour period), in accordance with the aquifer protection permit.





			Performance Criteria


			Implementation: Liners meet specifications contained in the aquifer protection permit. Containment structures and liner installation comply with the final MPO and aquifer protection permit.


Effectiveness: Compliance with the aquifer protection permit. Fluids accumulated in the stormwater pond would be removed within 45 days, in accordance with aquifer protection permit specifications.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service and ADEQ. ADEQ is responsible for determining compliance with the aquifer protection permit.





			Timing


			Implementation: Monitoring during preconstruction phase to ensure compliance with the aquifer protection permit and the final MPO, as well as aquifer protection permit best available demonstrated control technology requirements.


Effectiveness: During active mining to ensure effectiveness and permit compliance; and during final reclamation and closure phase to ensure that facilities are adequately reclaimed in accordance with the aquifer protection permit requirements. 





			Applicable Alternatives


			All action alternatives. Several facilities may be absent from “Alternative 4 – Barrel Alternative” due to absence of the heap leach pad.











			MITIGATION MEASURE


			OA-GW-04 – Control and recycling of process water 





			Description


			Overall reduction of fresh water use and avoidance of potentially contaminated discharges by containing all process water in lined facilities, to be recycled back into the process stream to offset fresh water use; and the installation of overflow alarms to alert operators to a potential overflow situation. 





			Source


			Pond liners and retention and reuse of process water were a design feature contained in the preliminary MPO and are also required under the aquifer protection permit. The requirement for installation and use of overflow alarms originated with the Coronado ID team.





			Impacts Mitigated


			Would avoid impacts to groundwater and surface water from potential contamination and would reduce impacts to groundwater quantity used for processing.





			Location


			Process water temporary storage pond; primary settling basin; raffinate pond, heap leach pad, pregnant leach solution pond; and stormwater pond.





			Monitoring / Reporting Action


			Implementation: Daily visual inspections and quarterly reporting during construction to ensure that facilities and processes are constructed in a manner that complies with the final MPO and aquifer protection permit.


Effectiveness: Inspections and operational monitoring occur daily and quarterly, as specified in the aquifer protection permit.





			Performance Criteria


			Implementation: Tailings facilities would be located within the footprint depicted in the FEIS, ROD, and aquifer protection permit, and liners and collection systems would be installed as described in the aquifer protection permit. 


Effectiveness: Pump systems, valves, and structures would be functioning properly; overflow pipes and spillway structures would not be blocked; flow rates would be less than the maximum specified in aquifer protection permit; liner(s) integrity would be intact and not impaired; design capacity would not be exceeded. See aquifer protection permit for further details. 





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service and ADEQ. ADEQ is responsible for determining compliance with the aquifer protection permit.





			Timing


			Implementation: During premining and active mining phases.


Effectiveness: For the life of the mine, commencing when production begins; and ending at closure of the aquifer protection permit.





			Applicable Alternatives


			All action alternatives. Several facilities may be absent from “Alternative 4 – Barrel Alternative” due to absence of the heap leach pad.











			MITIGATION MEASURE


			OA-GW-05 – Processing and placement of tailings to reduce water content and overall footprint





			Description


			This mitigation requires the use of dry-stack tailings technology, which would eliminate the need for traditional tailings impoundments; would allow tailings to be placed and compacted in a manner that would reduce the overall footprint of tailings facilities; would minimize the amount of water entrained in the tailings (water from filtered tailings is reused); and would reduce the amount of fresh water needed for processing.





			Source


			This is a design feature that was contained in the preliminary MPO. It is also a requirement under the aquifer protection permit. A dry-stack tailings plan would be required by the Forest Service, to be included in the final MPO.





			Impacts Mitigated


			A smaller footprint would avoid impacts to cultural sites, wildlife habitat, soils, WUS, and surface water; would reduce impacts related to water use; would reduce seepage; would avoid or reduce impacts related to potential groundwater contamination; would reduce evaporation; and would reduce water use. Reclamation can begin earlier, improving vegetative recovery.





			Location


			Entire tailings facility.





			Monitoring / Reporting Action


			Implementation: Daily inspections and quarterly reporting to ensure that the footprint of the tailings facility is within the area specified in the FEIS/ROD and that those facilities are constructed in accordance with the final MPO.


Effectiveness: Monitoring to determine: (1) the moisture content and compaction of the tailings being placed; (2) that tailings placement adheres to the stacking plan to ensure adequate buffering of potential acid-generating materials; and (3) that it complies with subgrade preparation, grading, and applicable best available demonstrated control technology requirements described in the aquifer protection permit. 


ComplisnceCompliance with the aquifer protection permit monitoring requirements, daily monitoring relating to ponding of water, dry-stack deformation, excessive erosion, and moisture content. 


Monitoring results would be compiled into an annual monitoring report and provided to the Forest Service and ADEQ. 





			Performance Criteria


			Implementation: Tailings facilities would be located within the footprint depicted in the FEIS/ROD and final MPO.


Effectiveness: Moisture content of tailings would be a maximum of 18 percent coming out of the filter plant and would be in compliance with final stacking plan, which would be included in the MPO. Excessive ponding of water would not occur or would be pumped into process water facility before it can infiltrate; excessive erosion would not occur; dry-stack facility would not experience substantial deformation, movement, subsidence, or slope sloughing. 





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service and ADEQ. The Forest Service is responsible for spot-checking monitoring activities; and for evaluating monitoring results to determine compliance with NEPA decision. ADEQ is responsible for determining compliance with aquifer protection permit.





			Timing


			Implementation: During the period that tailings are being placed (primarily active mining phase).


Effectiveness: For the life of the mine, commencing when tailing stacking begins and ending when tailings are no longer being placed in the facility.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			OA-GW-08 – Well abandonment or capping





			Description


			This mitigation requires that Rosemont Copper properly abandon or cap all unused wells or open boreholes in accordance with State well abandonment regulations.





			Source


			ADWR regulations.





			Impacts Mitigated


			Proper abandonment or capping of open boreholes or unused wells ensures that a potential pathway for migration of contaminants does not exist between surface and aquifer, or between aquifers.





			Location


			Rosemont Copper private lands.





			Monitoring / Reporting Action


			Implementation: Rosemont Copper would identify all known wells and open boreholes that are not properly abandoned, those that would be abandoned, and those that need to remain open and would be properly capped. Rosemont Copper would also identify any wells or boreholes that logistically cannot be properly abandoned or capped.


Effectiveness: Copies of abandonment completion forms required by ADWR provided to Forest Service for all identified wells or boreholes.





			Performance Criteria


			Implementation/Effectiveness: All identified wells are properly abandoned or capped. 





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for identifying wells and performing abandonment activities.





			Timing


			Implementation/Effectiveness: Premining phase.





			Applicable Alternatives


			All action alternatives.








Other Monitoring Items for Groundwater Quantity and Quality 


			MONITORING MEASURE


			OA-GW-06 – Groundwater quality and aquifer-level monitoring required under the aquifer protection permit





			Description


			This monitoring requires the construction and operation of point of compliance monitoring wells, groundwater quality monitoring and sampling protocols, and reporting as specified in the aquifer protection permit. 





			Source


			Aquifer protection permit; biological opinion conservation measures and/or terms and conditions; and requirement of Forest Service.





			Purpose


			To determine whether measures designed to avoid or reduce risk of groundwater are effective and whether applicable laws and regulations are being met.





			Location


			Point of compliance well locations, as specified in the aquifer protection permit permit (point of compliance well locations). Specific well locations are expected to be amended in aquifer protection permit to reflect the selected alternative.





			Monitoring / Reporting Action


			Implementation and Effectiveness: As specified in the aquifer protection permit.





			Performance Criteria


			Implementation and Effectiveness: As specified in the aquifer protection permit. 





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service and ADEQ. ADEQ is responsible for determining compliance with the aquifer protection permit.





			Timing


			Implementation and Effectiveness: As specified in the aquifer protection permit. 





			Applicable Alternatives


			All action alternatives.











			MONITORING MEASURE


			OA-GW-07 – Monitoring quantity of supply water removed from the Santa Cruz Basin





			Description


			This monitoring item measures the amount of groundwater pumped by the mine water supply wells located near Sahuarita.





			Source


			Requirement under ADWR mineral extraction permit.





			Purpose


			To determine whether reduction of groundwater resources within the Upper Santa Cruz Basin is within the projection in the NEPA decision. This information is also needed for ADWR for permit compliance.





			Location


			At wellhead for all water supply wells.





			Monitoring / Reporting Action


			Implementation and Effectiveness: As specified by ADWR permit. 





			Performance Criteria


			Implementation and Effectiveness: As specified by ADWR permit. 





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service and ADWR. ADWR is responsible for determining compliance with the mineral extraction permit.





			Timing


			Implementation and Effectiveness: Premining through final reclamation and closure phases.





			Applicable Alternatives


			All action alternatives.








Surface Water Quantity and Quality 


			MONITORING MEASURE


			OA-SW-01 – Detention and testing of stormwater 





			Description


			This mitigation measure requires detention and testing of stormwater quality from perimeter waste rock buttress areas for water quality testing prior to flowing downstream of the mine site. Should impacts over and above the levels predicted in the EIS be anticipated by monitoring efforts, the funding provided by the Cienega Creek Watershed Conservation Fund could be used to implement adaptive management strategies to offset unanticipated effects.





			Source


			Arizona Pollutant Discharge Elimination System Multi-Sector General Permit, Specific Rosemont Copper Permit Authorization; biological opinion conservation measures and/or terms and conditions.





			Purpose


			Would avoid or reduce impacts to surface water quality by reducing the risk of discharging contaminated water; would control sediment load of water released into downstream drainages. Would potentially reduce impacts to Gila chub, Gila topminnow, and Huachuca water umbel. 





			Location


			Sediment ponds, sediment control structures in “Alternative 4 – Barrel Alternative” only, and compliance point pond and dam in other alternatives. Specific locations of sampling would be defined in the stormwater pollution prevention plan which is required under the Arizona Pollutant Discharge Elimination System Multi-Sector General Permit, and would be modified after Forest Service selection of alternative in the ROD. Sampling locations typically are tied to “outfalls” and in this case is likely to be the proposed sediment control structures and compliance point dam.





			Monitoring / Reporting Action


			Implementation: Complete inspection at the time of construction of these facilities to ensure consistency with location and specifications contained in the final MPO and stormwater pollution prevention plan.


Effectiveness: Ongoing maintenance inspections would occur and be reported as specified in the final MPO and Arizona Pollutant Discharge Elimination System Multi-Sector General Permit.





			Performance Criteria


			Implementation: Facilities would be constructed in locations and to specifications contained in final MPO and Arizona Pollutant Discharge Elimination System stormwater pollution prevention plan.


Effectiveness: As specified in the final MPO and Arizona Pollutant Discharge Elimination System Multi-Sector General Permit.





			Responsible Party


			Implementation and Effectiveness: The Forest Service is responsible for monitoring the implementation of any components of this mitigation that are specified as requirements of the USFWS biological opinion. Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service and ADEQ. ADEQ is responsible for determining compliance with stormwater permit.





			Timing


			Implementation: During construction (premining phase) to ensure compliance with final MPO and stormwater pollution prevention plan.


Effectiveness: During active mining phase to ensure effectiveness and permit compliance and during final reclamation and closure to ensure that facilities are adequately reclaimed.





			Applicable Alternatives


			While the concept applies to all action alternatives, the structures and locations differ by alternative. Refer to the alternative descriptions in chapter 2 for further information.











			MITIGATION MEASURE


			OA-SW-02 – Implementation of stormwater pollution prevention plan 





			Description


			This mitigation involves requirements of the Arizona Pollutant Discharge Elimination System Multi-Sector General Permit or Construction General Permit to prepare and implement a stormwater pollution prevention plan. The stormwater pollution prevention plan identifies methods to reduce potential pollution of stormwater; this plan is site specific, flexible, and constantly updated as needed. It typically includes a variety of ways to reduce potential pollution, including structural controls (i.e., sediment basins, silt fences, straw bales); best management practices (i.e., good housekeeping, spill prevention); and stabilization practices (i.e., water bars, reseeding, tackification). The plan is implemented by following best practices, installing appropriate structural control measures, continually monitoring those measures and repairing/replacing if needed, and revising or updating the plan to reflect project changes and adapt to changing conditions. 





			Source


			Arizona Pollutant Discharge Elimination System Multi-Sector General Permit.





			Impacts Mitigated


			Would reduce impacts to surface quality through potential degradation and loss of soil through erosion, and prevention of contact of stormwater with hazardous materials.





			Location


			All construction areas, including utility lines and access roads; all operational mine areas within security fence.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Final monitoring details and locations would be updated in the stormwater pollution prevention plan following selection of the preferred alternative in the ROD.





			Performance Criteria


			Implementation and Effectiveness: Results of this monitoring would be used to evaluate the success of the measures taken to protect the water resources. Any changes in water exceedances of Multi-Sector General Permit criteria would be evaluated to determine whether the changes are related to the reclaimed mining features, and appropriate steps would be taken to address the problem by modifying the stormwater pollution prevention plan.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service and ADEQ. ADEQ is responsible for determining compliance with the Arizona Pollutant Discharge Elimination System permit.





			Timing


			Implementation and Effectiveness: Surface water would be monitored as required in the Arizona Pollutant Discharge Elimination System program during construction (premining phase), active mining, and following cessation of mining operations (postmining phase). 





			Applicable Alternatives


			All action alternatives.















Transportation/Access


			MITIGATION MEASURE


			OA-TA-01 – ADOT activities to mitigate impacts of increased traffic on SR 83





			Description


			This mitigation consists of Rosemont Copper’s providing funding to the Arizona Department of Transportation (ADOT) to implement activities to reduce impacts resulting from increased traffic on SR 83. ADOT has indicated that the activities it plans to implement include 3-inch pavement overlay from Interstate (I-) 10 to the intersection of the primary access road; striping; raising guardrails and signs to match new pavement height; and paving three existing bus pullouts for school bus use. Rosemont Copper and ADOT are currently negotiating the amount of funding that would be provided.





			Source


			ADOT.





			Impacts Mitigated


			Reduction of potential traffic safety hazards.





			Location


			SR 83 from I-10 to intersection with the primary access road.





			Monitoring / Reporting Action


			Implementation and Effectiveness: In accordance with agreement between Rosemont Copper and ADOT.





			Performance Criteria


			Implementation and Effectiveness: In accordance with agreement between Rosemont Copper and ADOT.





			Responsible Party


			Implementation and Effectiveness: ADOT has jurisdiction over these actions and therefore would determine responsibility for monitoring actions.





			Timing


			Implementation and Effectiveness: To be determined.





			Applicable Alternatives


			All action alternatives.












Mitigation and Monitoring Measures – Rosemont Copper 


Rosemont Copper has publicly agreed to implement the following mitigation and monitoring items. These mitigation and monitoring items are beyond the authority of the Forest Service or other regulatory and permitting agency. Since the Forest Service and regulatory permitting agencies cannot require implementation of the mitigation and monitoring items in this category, their implementation is not assured. While the effectiveness of these mitigation measures is discussed in chapter 3 of the FEIS, they are addressed as measures that may occur, as opposed to measures that would occur, with the following exception. For the purposes of impacts analyses, the Coronado assumed that those mitigation and monitoring items with legally binding agreements in place (such as RC-GW-01 below) at the time at which the decision is made (ROD approved) would be implemented; therefore, they are addressed as such in the mitigation effectiveness sections in chapter 3 of the FEIS. 


Air Quality and Climate Change


			MITIGATION MEASURE 


			RC-AQ-01 –  Transporting employees in natural gas powered busses to reduce NOx emissions





			Description 


			Rosemont Copper has agreed to implement a carpooling plan in which the majority of their employees will be transported to and from the mine site in company owned or leased buses that are powered by natural gas. The estimated offset for this emission point is approximately 1,200 pounds of NOx per year based on travel along the SR 83 corridor.





			Source


			Rosemont Copper.





			Impacts Mitigated


			Reduces NOx emissions from employee commuting to and from the mine site.





			Location


			SR 83 corridor, from staging areas to be determined to the mine site and back.





			Monitoring / Reporting Action


			Implementation and Effectiveness: To be determined. 





			Performance Criteria


			Implementation and Effectiveness:  To be determined.





			Responsible Party


			Implementation and Effectiveness:  Rosemont Copper.





			Timing


			Implementation and Effectiveness: Premining through final reclamation and closure mining phases.





			Applicable Alternatives


			All action alternatives.








Groundwater Quantity and Quality


			MITIGATION MEASURE


			RC-GW-01– Providing protection for individual private residential well owners 
against the risk that mine-associated groundwater drawdown could impact their well





			Description


			This mitigation involves implementing a legally binding well owner protection agreement that provides certain protections with respect to potential impacts to individual well owners.





			Source


			Rosemont Copper. 





			Impacts Mitigated


			May compensate for potential impacts to domestic wells for homeowners who are eligible for and sign up for the plan. Includes water-level monitoring program, water well pump warranty program, residential well deepening, and an in-lieu cash option. Conditions and restrictions apply.





			Location


			Two distinct agreements: one covers Sahuarita Heights neighborhood near Rosemont Copper’s supply wells; the second covers portions of Hilton Ranch, Helvetia, and Singing Valley.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Agreements have been executed and are currently in place. No Forest Service or agency monitoring would occur. Involvement of homeowners is voluntary, and the agreement is between the homeowner and Rosemont Copper. 





			Performance Criteria


			Implementation and Effectiveness: In accordance with Rosemont Copper Residential Water Well Warranty Service Agreements. 
Not applicable to the Forest Service or permitting agencies.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper.





			Timing


			Implementation and Effectiveness: Agreements for the Sahuarita Heights neighborhood are already in place and effective; agreements for the Hilton Ranch, Helvetia, and Singing Valley areas would become effective when Rosemont Copper receives final Forest Service approval for the project. 





			Applicable Alternatives


			All action alternatives.












Other Monitoring Items for Groundwater Quantity and Quality 


			MITIGATION MEASURE


			RC-GW-02– Recharging the aquifer in the Tucson Active Management Area 
to offset pumping of mine supply water 





			Description


			This involved regional groundwater mitigation within the Tucson Active Management Area, including using Central Arizona Project water to recharge within the Tucson Active Management Area. This mitigation is dependent on Central Arizona Project water’s being available to Rosemont Copper.





			Source


			Rosemont Copper. Recharge of groundwater is also a requirement of a license agreement executed between Rosemont Copper and the Town of Sahuarita for a ROW, enforceable if the ROW is used.





			Impacts Mitigated


			Would compensate for some or all of the water removed from the aquifer to supply the mine. Some recharge has occurred since 2007, but not in the Sahuarita area. 





			Location


			Tucson Active Management Area.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Annual reporting required to ADWR.





			Performance Criteria


			Implementation and Effectiveness: Recharge would occur as close as possible within the Tucson Active Management Area to the Rosemont supply well field. Central Arizona Project storage credits would be balanced with water to be pumped from the mine supply well field, with the intent to maintain a surplus inventory of storage credits prior to pumping groundwater for mineral extraction use. Water storage and use inventory records would be maintained to show that Central Arizona Project recharge credits are balanced against groundwater removed from the Tucson Active Management Area until at least 5 years following completion of the extraction of the ore.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for monitoring and reporting to ADWR.





			Timing


			Implementation and Effectiveness: Has occurred; would continue as long as source water is available. Rosemont Copper has committed to recharging 105 percent of the groundwater extracted. If the full amount authorized by the ADWR is pumped, this would be up to 126,000 acre-feet. 





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			RC-GW-03 – Extension of Central Arizona Project pipeline to Green Valley





			Description


			Augusta Resource Corporation (parent company of Rosemont Copper) would partially fund a 7-mile extension of the Central Arizona Project to deliver Community Water Company of Green Valley’s Central Arizona Project allotment; and would use the extra capacity of that pipeline to recharge in the general vicinity of the mine supply wells.





			Source


			Rosemont Copper.





			Impacts Mitigated


			Would reduce impacts of groundwater use for mine supply. Would provide Community Water Company with access to Central Arizona Project water; would allow recharge by Rosemont Copper in the vicinity of pumping; and would compensate for some or all of the mine supply water pumped out of the aquifer.





			Location


			Central Arizona Project pipeline extension location.





			Monitoring / Reporting Action


			Implementation: Not applicable (NA)


Effectiveness: NA





			Performance Criteria


			Implementation: NA


Effectiveness: NA





			Responsible Party


			Implementation: NA


Effectiveness: NA





			Timing


			Implementation: The U.S. Bureau of Reclamation completed environmental documentation needed for construction in July 2012; construction was initiated in July 2012.


Effectiveness: NA





			Applicable Alternatives


			All action alternatives. 








[bookmark: BR_Placeholders]Surface Water Quantity and Quality


			MONITORING MEASURE


			RC-SW-01 – Continued operation and data gathering of USGS flow gage 
that would provide data for surface water flows downstream of the mine site





			Description


			Rosemont Copper would annually fund the USGS to operate and maintain the existing flow gage at Barrel Canyon. 





			Source


			Rosemont Copper. 





			Purpose 


			Would allow for continued baseline data collection and monitoring collection of flows in Barrel Canyon. 





			Location


			Barrel Canyon flow gage at SR 83.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Rosemont Copper would annually report to the Forest Service on the status of this funding obligation.





			Performance Criteria


			Implementation and Effectiveness: A fully executed agreement and documentation of funds transferred to USGS before fiscal year cutoff dates.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper would maintain a contract agreement with a government agency to fund the USGS to operate and maintain Barrel Canyon flow gage. Potential agencies include the Pima County Flood Control District, ADWR, and Forest Service. 





			Timing


			Implementation and Effectiveness: Funding would continue for at least 5 years after mining and processing operations cease, or until closure of the aquifer protection permit, whichever is longer.





			Applicable Alternatives


			All action alternatives.








Biological Resources 


			MITIGATION MEASURE


			RC-BR-01 – Recordation of a restrictive easement on private land referred to 
as the Fullerton Parcel to protect wildlife habitat 





			Description


			This mitigation would result from Rosemont Copper’s recording a restrictive covenant on the Fullerton Parcel. The Fullerton Parcel contains about 1,780 acres of semidesert grasslands in the Sierrita Mountains. Recordation of a restrictive covenant could benefit general wildlife habitat. Management would exclude grazing to enhance habitat values. 





			Source


			Rosemont Copper.





			Impacts Mitigated


			May partially compensate for losses of habitat for general wildlife species. 





			Location


			Fullerton Parcel. 





			Monitoring / Reporting Action


			Implementation: Recordation of a restrictive covenant would be reported. A copy of the restrictive covenant would be provided to the Forest Service.


Effectiveness: Not applicable (NA) 





			Performance Criteria


			Implementation: Recordation of a restrictive covenant.


Effectiveness: NA





			Responsible Party


			Implementation: Rosemont Copper is responsible for crafting and recording a restrictive covenant.


Effectiveness: NA





			Timing


			Implementation and Effectiveness: To be determined.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			RC-BR-02 – Agreement in principle between Rosemont Copper and Arizona Game and Fish Department 





			Description


			On October 25, 2013, Rosemont Copper and AGFD entered into an agreement in principle in which Rosemont Copper would fund conservation measures and AGFD would implement those measures with Rosemont Copper funding until that funding is exhausted. The agreement in principle is anticipated to be embodied in a detailed agreement between Rosemont Copper and AGFD that would set forth contractual commitments. None of the terms of the agreement in principle, or the anticipated detailed agreement that would follow, would redefine or take precedence over any requirements contained in the USFWS biological opinion, any permit, or the Forest Service ROD. The projects addressed in the agreement in principle include:


· Rosemont Copper purchasing the Sonoita Creek Ranch and transfer of ownership to the Arizona Game and Fish Commission (see FS-BR-08). This includes Rosemont Copper completing demolition and start-up work prior to transfer.


· Rosemont Copper providing funding to AGFD over 10 years for long-term fencing, operation, and maintenance of Sonoita Creek Ranch.   


· Rosemont Copper providing funding to AGFD for renovation of two perennial ponds at Sonoita Creek Ranch.


· Rosemont Copper purchasing and transferring certified water rights to the Arizona Game and Fish Commission as in-stream flow rights in upper Cienega Creek. 


· Rosemont Copper funding the Cienega Creek Conservation Fund (see FS-BR-16).


· Rosemont Copper providing funding designated specifically for AGFD to expend to protect and maintain habitat for Arizona trust species.


· Rosemont Copper providing funding to AGFD for an integrated study of the impacts to wildlife connectivity, including the camera study described in FS-BR-09. This also includes Rosemont Copper providing funding for structures should the studies indicate the need.


· Rosemont Copper providing funding to AGFD to build and maintain constructed waters to benefit Arizona trust species.


· Rosemont Copper purchasing and preserving by deed restriction or restrictive covenant the Fullerton Ranch property (see RC-BR-01).


· Rosemont Copper including the Rosemont Ranch property into AGFD’s conservation landowner relations program (see FS-TA-02).


· Rosemont Copper providing funding to AGFD to reestablish Gould’s turkey populations in southern Arizona.


· Rosemont Copper and AGFD would conduct non-binding consultation during development of any plan required by the Migratory Bird Treaty Act.


· Rosemont Copper purchasing and protecting by deed restriction or conservation easement of the Davidson Canyon parcels (see FS-BR-21).


· Rosemont Copper purchasing and protecting by deed restriction or conservation easement of the Helvetia Ranch North property (see FS-BR-07).


· Rosemont Copper funding a flexible conservation fund for AGFD.


· Rosemont Copper providing funding to AGFD for coordination and reporting on annual performance.





			Source


			Rosemont Copper and AGFD.





			Impacts Mitigated


			General impacts to wildlife and wildlife habitat.  





			Location


			Various; some not specified.








Landownership and Boundary Management


			MITIGATION MEASURE


			RC-LO-01 – Transferring of ownership of small slivers of land 
within the mining footprint from the Coronado to Rosemont Copper





			Description


			A number of small mineral survey fractions are located within the footprint of the mine pit and tailings/waste rock facilities. These small slivers of land are currently NFS lands that would be difficult to manage as public lands postproject. Rosemont Copper has expressed an interest in purchasing these mineral survey fractions from the Coronado. The sale would comply with the Small Tracts Act (36 CFR 254.24). The proponent would pay for surveys of the mineral fractions, appraisals, Commitment of Title for each parcel, and other administrative costs, as agreed upon with the Forest Service.





			Source


			Coronado ID team.





			Impacts Mitigated


			Would avoid difficulties related to managing slivers NFS lands that are covered by waste rock and tailings facilities as public lands.





			Location


			Seven known mineral survey fractions totaling approximately 5.5 acres are completely surrounded by the patented mining claims owned by Rosemont Copper.





			Monitoring / Reporting Action


			Implementation and Effectiveness: The Forest Service would process the sale following final Forest Service approval of the project; the sale must be finalized prior to mine closure. 





			Performance Criteria


			Implementation and Effectiveness: Sale would be processed and finalized prior to mine closure.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for following through on their commitment to purchase mineral fractions; Forest Service is responsible for processing sale.





			Timing


			Implementation and Effectiveness: Prior to closure of mine.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			RC-LO-02 – Elimination of future development of private lands 
located on top of waste rock and tailings facilities





			Description


			This mitigation would include recording a restrictive easement or other mechanism intended to avoid future development on private lands located on waste rock and tailings facilities that could compromise stability or reclamation results. 





			Source


			Coronado ID team. 





			Impacts Mitigated


			Would avoid future activities that could compromise reclamation of waste rock and tailings facilities over the long term.





			Location


			Waste rock and tailings facilities.





			Monitoring / Reporting Action


			Implementation and Effectiveness: The Forest Service would work with Rosemont Copper to implement mechanisms such as restrictive covenants to accomplish goals.





			Performance Criteria


			Implementation and Effectiveness: Restrictive covenants or other legally binding instruments would be developed and implemented to restrict future development of private lands on or within tailings and waste rock facilities.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for developing and implementing appropriate instruments to accomplish the stated goals.





			Timing


			Implementation and Effectiveness: Restrictive easement or other mechanism would be in place at time of final closure.





			Applicable Alternatives


			All action alternatives.








Visual Resources


			MITIGATION MEASURE


			RC-VR-01 – Architectural designs for buildings associated 
with the water supply line pump stations





			Description


			Rosemont Copper has stated that they would follow University of Arizona College of Architecture and Planning and Landscape Architecture design guidance for buildings associated with four pump stations to ensure that they maintain the tenor of the Santa Rita Experimental Range. 





			Source


			Rosemont Copper. 





			Impacts Mitigated


			Would reduce visual contrast and associated visual impacts of buildings associated with water line pump stations located on the Santa Rita Experimental Range.





			Location


			Four pump stations along utility corridor.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Not applicable (NA)





			Performance Criteria


			Implementation and Effectiveness: NA





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for obtaining and implementing design guidance.





			Timing


			Implementation and Effectiveness: Construction of these facilities (premining phase).





			Applicable Alternatives


			All action alternatives.








Transportation/Access


			MITIGATION MEASURE


			RC-TA-01 – Scheduling deliveries to the mine to take place during 
nonpeak traffic hours to avoid adding to traffic congestion





			Description


			Deliveries would be scheduled to minimize material delivery on SR 83 during peak traffic hours (6:30 to 7:30 a.m. for northbound traffic; and 5:00 to 6:00 p.m. for southbound traffic).





			Source


			This is a design feature of the preliminary MPO.





			Impacts Mitigated


			Would reduce impacts to the public from mine related traffic on SR 83 during peak traffic hours.





			Location


			SR 83. 





			Monitoring / Reporting Action


			Implementation: Plan for delivery schedule would be developed and incorporated into the final MPO. 


Effectiveness: Recordkeeping of deliveries would include time of delivery; quarterly reporting of delivery information to ensure that the preponderance of deliveries occur outside of peak traffic hours. The intent of reporting is to determine whether this mitigation is effective in reducing truck traffic during peak traffic periods on SR 83.





			Performance Criteria


			Implementation: Delivery schedule plan would be developed and incorporated into the final MPO.


Effectiveness: Review of delivery records would indicate that the preponderance of delivery traffic on SR 83 occurs outside peak traffic hours.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for conducting monitoring and reporting to the Forest Service. 





			Timing


			Implementation and Effectiveness: Premining through final reclamation. 





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			RC-TA-02 – Providing public access to Rosemont Copper private lands not affected by 
mine operations through appropriate state agencies and programs





			Description


			Rosemont Copper would enter into agreements with appropriate State agencies to allow some public access to portions of their private lands. 





			Source


			Rosemont Copper.





			Impacts Mitigated


			Reduction in loss of public access.





			Location


			To be determined.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Appropriate State agencies would work with Rosemont Copper to identify locations and specifics of allowable use.





			Performance Criteria


			Implementation and Effectiveness: To be determined by appropriate State agencies and Rosemont Copper.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper in cooperation with appropriate State agencies.





			Timing


			Implementation and Effectiveness: To be determined by appropriate State agencies and Rosemont Copper.





			Applicable Alternatives


			All action alternatives.











			MITIGATION MEASURE


			RC-TA-03 – Limiting travel on utility maintenance road





			Description


			Rosemont Copper would limit travel on the utility maintenance road to only what is necessary for pipeline or power line operation and maintenance and would only perform road maintenance when necessary. 





			Source


			Rosemont Copper. 





			Purpose 


			Would reduce fugitive dust emissions on the west side of the Santa Rita Mountains.





			Location


			Utility maintenance road, from mine site to Town of Sahuarita.





			Monitoring / Reporting Action


			Implementation and Effectiveness: Rosemont Copper would put into place management or access restrictions to ensure that only necessary travel takes place on the road. Necessary travel would be related to operation, maintenance, or repair of the water pipeline, power line, pump stations, or related infrastructure. Rosemont Copper would put into place management restrictions to ensure that grading or road maintenance activities are only conducted when necessary. Rosemont Copper would obtain and comply with all necessary State or local permits needed to perform maintenance activities.





			Performance Criteria


			Implementation and Effectiveness: Rosemont Copper would provide copies of any management plans or procedures applicable to travel on the utility maintenance road and copies of any applicable State or local permits to the Coronado.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper would be responsible for producing and implementing management plans and access restrictions.





			Timing


			Implementation and Effectiveness: Until mining and processing activities cease. 





			Applicable Alternatives


			All action alternatives.








Fire and Fuels


			MITIGATION MEASURE


			RC-FF-01 – Allowing access to a new water source for firefighting efforts





			Description


			Rosemont Copper has stated that it would allow ASLD personnel to access the water fill station at the #2 booster pump station for firefighting purposes. The #2 booster pump station is located along the water supply pipeline.





			Source


			Rosemont Copper.





			Impacts Mitigated


			Would potentially reduce impacts from wildfire, particularly on and near the Santa Rita Experimental Range, by providing a new water source to firefighting agencies.





			Location


			Water line booster pump station #2.





			Monitoring / Reporting Action


			Implementation and Effectiveness: ASLD and Rosemont Copper would enter into an agreement to construct a pump station that accommodates access by firefighter agencies. This is an agreement between ASLD and Rosemont Copper. No Forest Service or other agency monitoring would occur.





			Performance Criteria


			Implementation and Effectiveness: ASLD and Rosemont Copper.





			Responsible Party


			Implementation and Effectiveness: ASLD and Rosemont Copper.





			Timing


			Implementation and Effectiveness: From the time this facility is constructed through final reclamation.





			Applicable Alternatives


			All action alternatives.








Cultural Resources


			MITIGATION MEASURE


			RC-CR-01 – Conservation lands used for tribal practices





			Description


			This involves using the conservation lands required through the Section 7 and 404 (b)(1) permitting processes to offset losses to the tribal members. 





			Source


			Rosemont Copper.





			Impacts Mitigated


			Partial compensation of loss of public land access for tribal members.





			Location


			Davidson Canyon parcels, Sonoita Creek Ranch, Helvetia Ranch North, and other Rosemont Copper ranch lands, as mapped in Section 7 or 404(b)(1) documents.





			Monitoring / Reporting Action


			Acquisition of land and recordation of conservation easements.





			Performance Criteria


			Access would be subject to compliance with conservation land easements and permit requirements. 





			Responsible Party


			Rosemont Copper.





			Timing


			As required under other permitting processes.





			Applicable Alternatives


			All action alternatives.








Power Use


			MITIGATION MEASURE


			RC-PU-01 – Use of alternative methods of power generation 
such as solar and wind to augment power at the mine administration building





			Description


			Rosemont Copper has stated its intent to use alternative energy sources to augment electrical power for its mine administration building. 





			Source


			This is a design feature from the preliminary MPO. 





			Impacts Mitigated


			Reduction in electric power use from TEP.





			Location


			Administration building.





			Monitoring / Reporting Action


			Implementation: Inspection during construction of administration building to ensure that it includes solar or wind power. 


Effectiveness: Semiannual report to ensure that alternative energy sources are continuing to function.





			Performance Criteria


			Implementation and Effectiveness: Monitoring would focus on ensuring that facilities include alternative energy sources in compliance with the NEPA decision.





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for following through on its commitment to purchase and install alternative power generating equipment for administration building. 





			Timing


			Implementation and Effectiveness: Premining, active mining, and final reclamation and closure phases, when the alternative power sources are operational.





			Applicable Alternatives


			All action alternatives.








Community Programs


			MITIGATION MEASURE


			RC-CP-01 – Establishment of the Santa Rita Mountains Community Endowment Trust 
for the purposes of funding priority community projects





			Description


			Rosemont Copper intends to establish the Santa Rita Mountains Community Endowment Trust for the purposes of funding priority community projects, including community recreation, cultural, and environmental conservation projects. 


The endowment would consist of assets, commitments, and funding from Rosemont Copper, including conservation easements and restrictive covenants donated in the first year of production ($6 million), $500,000 contributed from Rosemont Copper each year for 25 years ($12.5 million), and up to $25 million in variable contributions from Rosemont Copper, based on the price of copper (Rosemont Copper Company 2010). Because the trust would be established as an independent charitable trust, with a Board of Trustees and Advisory Council, the projects that the trust would fund would be decided at a later date, upon the board’s specific decisions. 





			Source


			This is a design feature from the preliminary MPO.





			Impacts Mitigated


			Compensation for cultural, environmental, and recreation impacts.





			Location


			Not applicable (NA)





			Monitoring / Reporting Action


			Implementation and Effectiveness: NA





			Performance Criteria


			Implementation and Effectiveness: NA





			Responsible Party


			Implementation and Effectiveness: Rosemont Copper is responsible for establishing the Endowment Trust and funding such trust.





			Timing


			Implementation and Effectiveness: Unknown.





			Applicable Alternatives


			All action alternatives.
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Potential Future Mitigation Measures


A brief description of mitigation measures that are not currently finalized and may be applied in the future is presented here. While these mitigation measures may be implemented, either they are not currently developed to the point that effectiveness can be assessed or implementation ensured, or negotiation regarding implementation has not been completed. Therefore, these mitigation measures were not considered in impacts analyses as measures that would avoid, reduce, or compensate for impacts.


Contribute funding to Perimeter Bicycle Association for possible for bike path from I-10 along Houghton Road to Sahuarita. Details on permitting and approval of this proposed project are currently unavailable; therefore, this project is not foreseeable and cannot be addressed as mitigation at this time.


Carpooling opportunities for employees would be identified, including establishing a “park and ride program” for workers during all phases of the proposed project to distribute peak travel operations during the morning and evening commute periods to minimize congestion. Manage trucking to reduce impacts to SR 83 and reduce overlap with school traffic to the extent possible. 
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This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Vogel, Mindy S -FS
To: Jessop, Carter
Subject: final SSR section
Date: Tuesday, December 10, 2013 6:25:19 AM
Attachments: Rosemont FEIS_SSR_Standalone_112513.docx


Hi Carter,
 
As requested, here is the word document version of the seeps, springs, and riparian section from
the final EIS.  Please let me know if you have any additional questions.
 
Thanks.
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This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.


*********************** ATTACHMENT NOT DELIVERED  *******************


This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.


***********************  ATTACHMENT NOT DELIVERED ***********************
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One widespread public comment received on the DEIS concerned the organization of the document because the discussion of riparian areas was addressed in multiple resource sections, including the four water resource sections and the “Biological Resources” resource section. For the FEIS, the analysis of impacts to riparian areas has been consolidated into this new section, along with analysis of impacts to seeps and springs, as well as perennial waters.


As used in this document, the word “riparian” is used to describe plant communities associated with natural washes, rivers, ponds, and springs; this definition encompasses a wide spectrum of vegetation types, from wetland areas that might be found along Cienega Creek to the dry washes found on much of the proposed mine site itself. In general, reference in this EIS to “riparian areas” includes not only the riparian vegetation itself (xeroriparian, mesoriparian, or hydroriparian) but any related water sources and the aquatic habitat they represent.


[bookmark: _Toc350262488][bookmark: _Toc360527746][bookmark: _Toc372794961]Changes from the Draft Environmental Impact Statement


Three different sources of riparian mapping available for the analysis area were discussed in the DEIS, along with the limitations and characteristics of each mapping source. Public comments questioned the rationale behind the mapping selection used in the DEIS, particularly the perceived dismissal of Pima County mapping efforts. Comments also indicated that, while the Pima County mapping was admittedly more expansive than other mapping sources, the county’s mapping efforts focus on habitat corridors, which is a valuable characteristic to consider when addressing riparian areas. The Coronado convened a meeting of cooperating agencies (Garrett 2012e) to discuss riparian mapping needs and reconsider riparian mapping data sources. The Pima County riparian mapping was subsequently selected for use in the FEIS (see the “Riparian Mapping” part of this resource section). This differs from the riparian mapping used in the DEIS.


Several comments, including those from the EPA, stated that the analysis of impacts to both riparian areas and springs was too narrowly focused, assessing only the acres of impacts to riparian areas and the numbers of springs impacted, without fully investigating the physical and biological effects that would be observed. The FEIS supplements the previous measures with an analysis of expected impacts to the function of these springs, seeps, and riparian areas in terms of vegetation type and health (see the “Riparian Condition Assessment” part of this resource section). The approaches used were further refined based on comments from the EPA on preliminary versions of the FEIS.


Regarding seeps and springs, information from additional field investigations conducted since the publication of the DEIS has allowed the seeps and springs inventory to be revised. This has reduced the uncertainty associated with the analysis of expected impacts to seeps and springs (see “Seeps and Springs” under the “Existing Conditions” part of this resource section).


Many commenters, including the EPA and other cooperating agencies, found the analysis of Outstanding Arizona Waters (located in lower Davidson Canyon and along Cienega Creek) to be deficient in the DEIS. A more complete impacts analysis, focusing on criteria specified by regulation as well as the original nomination criteria for those Outstanding Arizona Waters, is included in the FEIS (see the “Outstanding Arizona Waters Analysis” and “Effect on Outstanding Arizona Waters” parts of this resource section).


Some commenters identified areas of intermittent stream channel that were not analyzed, particularly in Sycamore Canyon (north of the mine site), Sycamore Canyon (a different canyon south of the mine site), Box Canyon, and Mulberry Canyon. These areas have been analyzed, but as individual spring locations instead of intermittent reaches (SWCA Environmental Consultants 2013m). The FEIS has been changed to specify that some intermittent channels would be affected along with these springs.


Some comments suggested that the analysis of riparian resources or springs in the Upper Santa Cruz Subbasin, where the mine water supply would be withdrawn, was deficient. The regional water table in this area has historically been high enough to be hydraulically connected to such features but at present is more than 100 feet below the ground surface along the Santa Cruz River and in the vicinity of the pumping wells, and it does not support any riparian or spring resources. Given the amount of groundwater withdrawal from this aquifer for domestic, agricultural, industrial, and commercial uses and given the projections for population growth in the future, it is unlikely that the water table will recover to the point that it would support riparian or spring resources. Therefore, analysis of riparian resources or springs in the Upper Santa Cruz Subbasin remains absent from the FEIS, although it should be noted that some springs analyzed in this section that occur in the Santa Rita Mountains near the mine site are technically within the Upper Santa Cruz Subbasin. Effects on these springs due to mine pit losses are analyzed in full. 


Additional mitigation measures have been incorporated into the document and assessed for effectiveness at reducing impacts (see the “Mitigation Effectiveness” part of this resource section, as well as appendix B).


Monitoring has been incorporated into the “Mitigation and Monitoring Plan” (see appendix B) in order to address uncertainty associated with analysis of seeps, springs, perennial waters, and Outstanding Arizona Waters (see the “Mitigation Effectiveness,” “Monitoring Intended to Assess Potential Impacts to Stream Flow,” “Monitoring Intended to Assess Potential Impacts to Outstanding Arizona Waters,” and “Monitoring Intended to Assess Potential Impacts to Seeps and Springs” parts of this resource section).


[bookmark: _Toc286671314][bookmark: _Toc304898661][bookmark: _Toc350262489][bookmark: _Toc360527747][bookmark: _Toc372794962]Issues, Cause and Effect Relationships of Concern


One significant issue was identified that specifically concerns seeps, springs, and riparian areas 
(Issue 4). In addition, portions of another significant issue (Issue 3D) pertain to effects on perennial waters and Outstanding Arizona Waters, both of which are addressed in this section.


[bookmark: _Toc350262490]Issue 3D: Surface Water Availability


Construction and operation of the mine pit, tailings, waste rock, and leach facilities have the potential to change surface water discharge to Davidson Canyon and Cienega Creek, portions of which are designated an Outstanding Arizona Water by the ADEQ. Additionally, the availability of water for stock watering tanks could be reduced. 


[bookmark: _Toc350262491]Issue 3D Factors for Alternative Comparison


1. Number of stream miles changed from intermittent/perennial flow status to ephemeral flow status as a result of the project 


2. Quantitative assessment of potential lowering of the water table/reduced groundwater flow to Davidson Canyon and Cienega Creek that results in permanent changes in flow patterns and that may affect their Outstanding Arizona Water[footnoteRef:1] designations and current designated uses [1:  The State of Arizona has the sole authority to make a determination about whether or not the proposed project would violate State water quality regulations by degrading Outstanding Arizona Waters. The person seeking authorization for a regulated discharge to a tributary to, or upstream of, an Outstanding Arizona Water (in this case Rosemont Copper) has the responsibility to demonstrate to the State of Arizona that the regulated discharge will not degrade existing water quality in the downstream Outstanding Arizona Water. This demonstration by Rosemont Copper, and determination by the State of Arizona, has not yet been completed. Independent of this determination, the potential for degradation of Outstanding Arizona Waters was raised by the public as an issue of importance, and therefore the Forest Service has the responsibility under NEPA to take a “hard look” at the potential for degradation. The analysis in this FEIS uses criteria developed by the Forest Service to assess this potential using available information; however, the State of Arizona would make their own determination using their own regulatory criteria and the information available to them at the time, which could differ from that used by the Forest Service.] 



[bookmark: _Toc350262492]Issue 4: Impact on Seeps, Springs, and Riparian Areas


Potential impacts on seeps, springs, and associated riparian vegetation could result from the alteration of surface and subsurface hydrology because of the pit and other operations. Potential impacts could include reduced or eliminated flow to seeps and springs and loss of, or change in, the function of riparian areas.
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1. Acres of riparian areas disturbed, by vegetation classification 


2. Number of seeps and springs degraded or lost


3. Change in the function of riparian areas


4. Qualitative assessment of ability to meet legal and regulatory requirements for riparian areas[footnoteRef:2] [2:  This analysis reflects the criteria developed and analyzed by the Forest Service, which will differ from those used by the State of Arizona to make their determination of the ability of the proposed project to meet regulatory requirements.] 
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Uncertain and Unknown Information 
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The analysis area includes all areas within which seeps, springs, riparian vegetation, perennial stream flow, or Outstanding Arizona Waters may be impacted (figure 66). The southern boundary of the analysis area runs along the Pima/Santa Cruz County line, which generally represents both the farthest southern extent of modeled groundwater drawdown and the southern extent of available riparian mapping. The eastern and northern boundaries extend far enough to encompass all hydroriparian and mesoriparian areas along Cienega Creek, extending downstream past the Davidson Canyon confluence to the Pantano dam. It should be noted that the biological opinion authored by the USFWS makes reference to Mattie Canyon, which is not within the analysis area for the “Seeps, Springs, and Riparian Areas” resource section of this chapter. Mattie Canyon is located east of Cienega Creek, very near USGS gage no. 09484550, and is generally beyond the area for which the groundwater models estimate impacts (see the “Groundwater Quantity” resource section of this chapter). Potential impacts to Mattie Canyon would be expected to be similar to those for Upper Cienega Creek, as described in this resource section.


The western boundary of the analysis area follows the western extent of modeled groundwater drawdown. As noted in the “Groundwater Quantity” resource section in this chapter, drawdown would be expected to extend beyond the western boundary several hundred years after closure of the mine. No seeps, springs, hydroriparian areas, mesoriparian areas, or perennial flows were identified beyond the boundary that would be affected by the inability to fully analyze drawdown beyond the model boundary (SWCA Environmental Consultants 2013m). The analysis area also incorporates the utility line corridor to the west, as some xeroriparian areas would be impacted by surface disturbance in this area.


The temporal analysis period extends up to 1,000 years in the future, which represents the length of time over which groundwater levels are expected to come into equilibrium.


For analysis of impacts on stream flow and riparian vegetation, the analysis area has been categorized into the following reaches, as shown in figure 67 and summarized in table 106. 


Information on these reaches is available from various sources, including site visits in 2012 along Upper and Lower Cienega Creek (WestLand Resources Inc. 2012m), site visits over numerous years along Lower Cienega Creek (Pima Association of Governments 2010b, 2012a; Powell 2013), and site visits in 2010 and 2011 along Davidson Canyon (Tetra Tech 2010a; WestLand Resources Inc. 2011g). 


Seeps and Springs


An  inventory of springs was compiled from multiple data sources within the analysis area. Data sources included detailed springs inventories conducted for the project in the immediate vicinity of the mine site (Errol L. Montgomery and Associates Inc. 2009b; Tetra Tech 2010a; WestLand Resources Inc. 2007b), springs identified from ADWR water rights data (Pearce 2007), springs identified on USGS 1:24,000-scale topographic maps, and several springs requested to be added by the BLM. However, comments on the DEIS pointed out that uncertainty remained regarding the location and condition of many of these springs. To reduce this uncertainty, in 2011 and 2012 WestLand Resources Inc. conducted field surveys of 104 springs identified within the analysis area, including all springs analyzed in the DEIS (WestLand Resources Inc. 2012j). The results of these field surveys have been incorporated into the springs inventory. 
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			Reach


			General Location


			Description of Flow Regime*


			Special Status





			Cienega Creek 1


			From headwaters to confluence with Gardner Canyon


			Spatially intermittent; based on comments received from EPA, indications are that some part of the reach above Gardner Canyon exhibits characteristics of perennial flow


			None 





			Cienega Creek 2


			From confluence of Gardner Canyon to the Narrows


			Spatially intermittent; some perennial reaches; contains USGS gage no. 09484550 (titled “Cienega Creek, near Sonoita”); this gage has been operational since 2001


			Outstanding Arizona Water





			Cienega Creek 3


			The Narrows


			Spatially intermittent; some perennial reaches


			Outstanding Arizona Water





			Cienega Creek 4


			From the Narrows to confluence with Davidson Canyon


			Spatially intermittent; some perennial reaches; contains USGS gage no. 09484560 (titled “Cienega Creek, near Pantano”); this gage was operational between 1968 and 1975


			Outstanding Arizona Water





			Cienega Creek 5


			From confluence with Davidson Canyon to Pantano Dam


			Spatially intermittent; some perennial reaches


			Outstanding Arizona Water





			Gardner Canyon 1


			Upper Gardner Canyon


			Ephemeral


			None





			Gardner Canyon 2


			Lower Gardner Canyon


			Based on comments received from BLM, approximately 1 mile above the confluence with Cienega Creek, it is perennial


			None





			Empire Gulch


			From headwaters to confluence with Cienega Creek


			Spatially intermittent; some perennial reaches; perennial reaches extend approximately 3 miles upstream from confluence with Cienega Creek


			None





			Davidson Canyon 1


			From headwaters to confluence with Barrel Canyon


			Ephemeral


			None





			Davidson Canyon 2


			From Barrel Canyon to Davidson Spring


			Ephemeral


			None





			Davidson Canyon 3


			From Davidson Spring to Reach 2 Spring


			Ephemeral


			None





			Davidson Canyon 4


			From Reach 2 Spring to confluence with Cienega Creek


			Has been intermittent or perennial in the past; recently has been intermittent; contains USGS gage no. 09484590 (titled “Davidson Canyon Wash, near Vail’). This gage was operational between 1968 and 1975.


			Outstanding Arizona Water





			Barrel Canyon 1


			From mine site to SR 83


			Ephemeral; contains USGS gage no. 09484580 (titled “Barrel Canyon, near Sonoita”). This gage has been operational since 2009.


			None





			Barrel Canyon 2


			From SR 83 to confluence with Davidson Canyon


			Ephemeral


			None








* Ephemeral stream: In a typical year, an ephemeral stream has flowing water only during, and for a short duration after, precipitation events. Ephemeral stream beds are located above the water table year-round. Groundwater is not a source of water for the stream. Runoff from rainfall is the primary source of water for stream flow.


Intermittent stream: An intermittent stream has flowing water during certain times of the year, when groundwater provides water for stream flow. During dry periods, intermittent streams may not have flowing water. Runoff from rainfall is a supplemental source of water for stream flow.


Perennial stream: During a typical year, a perennial stream has flowing water year-round. The water table is located above the streambed for most of the year. Groundwater is the primary source of water for stream flow. Runoff from rainfall is a supplemental source of water for stream flow.


Springs occur when groundwater discharges to the ground surface. Flow from seeps and springs in the Rosemont, Davidson Canyon, and Cienega Creek areas can be attributed to the following: 
(1) discharge of shallow subsurface fracture flow that is directly dependent on storm and runoff events and that may or may not be in direct hydraulic connection with the regional groundwater flow system; (2) discharge of groundwater via fractures that intersect land surface and that are in connection with the regional groundwater flow system; (3) discharge from the recent stream channel alluvium or other shallow aquifer, where it is forced to flow to land surface at bedrock constrictions; and/or (4) discharge of groundwater along low-permeability fault zones that force groundwater to flow to the land surface. 


For many of the seeps and springs considered for this analysis, the exact source of groundwater is unknown. The source of water is important to predicting impacts to springs. Springs hydraulically connected to the regional aquifer are likely to be impacted by groundwater drawdown associated with the mine pit. Springs that receive water from local fractures or that are located in ephemeral stream channels may or may not be impacted, even when they are in close proximity to the pit. Many springs may have a mix of regional and local water sources. For springs and seeps, the following qualitative thresholds were established to reflect this uncertainty and are used in this analysis:


High – The predicted changes in hydrology due to the mine would impact resource function, and the source of water can either be estimated with high certainty to be connected with the regional aquifer, or impacts would occur no matter what the source of water. 


Possible – Reduction in flow could occur, given predicted changes in hydrology as a result of the mine, but uncertainty exists regarding the source of the water. Springs that have not been physically located in the field are assumed to exist, and impacts are considered possible. 


Unlikely – Predicted changes in hydrology as a result of the mine are small enough that they are unlikely to cause a reduction in flow, regardless of the source of water, or the source of the water is local and unlikely to be affected by aquifer drawdown associated with the pit. Springs that fall beyond the modeled 5-foot drawdown contour are considered unlikely to be impacted.


With respect to determining the likely source of water for springs and seeps, several lines of evidence have been considered. These are as follows:


Multiple and repeated observations of flow or presence of water occurring over several years and different seasons are considered adequate to determine whether a spring is perennial (and therefore likely connected to the regional aquifer) or local. Twenty-three springs have been monitored to this extent; 10 of these were found to be perennial springs likely tied to the regional aquifer.


One or two repeated observations of flow or presence of water were not considered adequate evidence to determine the likely source of water for a spring. Most springs fall in this category. Most of these visits occurred during summer 2011 or 2012; many springs visited exhibited no flow or presence of water but were only visited during periods with high evapotranspiration, which could reduce spring flow.


Comparison of spring elevation with the elevation of the regional aquifer was not considered adequate evidence to determine the likely source of water for a spring. This comparison would assume that the water level elevation in the regional aquifer is known with great certainty. Great detail about the water level elevation is known in the immediate vicinity of the mine pit but is necessarily extrapolated elsewhere between fewer data points. Given the relative complexity of the regional aquifer, this comparison was not considered adequate to determine spring source.


Isotopic data, where available, were considered adequate evidence to determine the likely source of water for a spring (Tetra Tech 2010a). For the springs in lower Davidson Canyon, isotopic evidence suggests a strong influence of summer precipitation, which would indicate a local source rather than the regional aquifer. Other springs sampled (Deering, MC-1, MC-2, Rosemont, Ruelas, Sycamore) have mixed results that suggest a variety of water sources from both the regional aquifer and more localized sources. Only Questa Spring exhibited a signature that suggests a strong regional source of water.


Inorganic water quality and temperature can also be used to determine the source of springs. Comparison with other water quality data was not considered adequate evidence to determine the likely source of water for a spring, primarily due to the lack of extensive background sampling with which to make comparisons.


In summary, the FEIS analysis has made use of available data where the data have been deemed sufficient to determine the source of water for individual springs. Only long-term field observations over several years or seasons have provided this level of evidence. For springs without such evidence, springs are assumed to have the potential to be impacted, which is consistent with Forest Service policy.
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Similar to the DEIS, three sources of riparian mapping are available for the area of analysis: Pima County, the Forest Service, and WestLand Resources Inc. (the latter conducted on behalf of Rosemont Copper). Each source represents different techniques, definitions, and geographic coverage. 
The DEIS used a combination of these mapping sources, primarily relying on mapping by WestLand Resources Inc. for the mine site and on Pima County mapping to define hydroriparian and mesoriparian areas elsewhere along major stream corridors.


The Coronado has considered both public comments and input from cooperating agencies and has decided to use the Pima County riparian mapping source in the FEIS. The Forest Service coverage is too limited in geographic extent and largely ignores xeroriparian areas. The Pima County mapping is largely based on remote photographic analysis and generally encompasses a wider swath along washes than that conducted by WestLand Resources Inc., which is based in part on field surveys. However, the underlying purpose of the Pima County riparian mapping is to identify corridors of overall wildlife habitat, whereas the site-specific mapping by WestLand Resources Inc. focused on identifying the extent of specific vegetation species. Determining the presence of wider habitat corridors and their impact to biological resources is one of the primary purposes of analyzing impacts to riparian vegetation in the first place, whether that vegetation lies along dry washes or flowing streams, and this largely informed the Coronado’s decision to select the Pima County mapping. 
Use of the Pima County mapping offers three benefits: an appropriate focus on habitat corridors, consistency across the area of analysis, and extensive geographic coverage. The Pima County mapping used for the EIS is shown in figure 68.


It is recognized that when compared with onsite surveys such as those conducted by WestLand Resources Inc., discrepancies arise, and the Pima County mapping may in places overestimate the acreage of riparian species impacted WestLand Resources Inc. (2010c) noted that Pima County 
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mapping overestimated riparian resources 86 percent of the time in 43 riparian area widths measured in Barrel and Scholefield Canyons. These differences in acreage were determined by the Coronado to be acceptable, given the different criteria used by Pima County. However, in several reaches of Barrel and Davidson Canyons, discrepancies were also evident concerning the overall species types indicated by Pima County mapping and those observed in the field by WestLand Resources Inc. 
In these cases, acreages have not been changed, but the overall type of habitat has been reinterpreted from that used by Pima County. Each of these instances is discussed in the “Affected Environment” part of this resource section.


Johnson et al. (1984) presented a riparian classification system that focuses on relative abundance and species composition within riparian zones. The riparian mapping of Pima County and of WestLand Resources Inc. is based on this system.


“Hydroriparian” habitats are generally associated with perennial watercourses and/or springs. Plant communities are dominated by obligate or preferential wetland plant species such as willow and cottonwood. The cottonwood/willow forest is a typical example of this habitat type.


“Mesoriparian” habitats are generally associated with perennial or intermittent watercourses or shallow groundwater. Plant communities may be dominated by species that are also found in drier habitats (e.g., mesquite), but they may contain some preferential riparian plant species such as ash or netleaf hackberry. Mesquite bosques and the sycamore-ash association are characteristic of this habitat type. 


“Xeroriparian” habitats are generally associated with an ephemeral water supply. These communities typically contain plant species also found in upland habitats; however, these plants are typically larger and/or occur at higher densities than adjacent uplands. Xeroriparian habitat is further divided into four subclasses to reflect the amount of vegetation present. 


The Pima County Regional Flood Control District’s “Regulated Riparian Habitat Mitigation Standards and Implementation Guidelines” (Pima County Regional Flood Control District 2011) defines the xeroriparian subcategories as follows:


Xeroriparian A – The most dense xeroriparian subcategory: total vegetative volume greater than 0.856 cubic meters per square meter (m3/m2).


Xeroriparian B – Moderately dense xeroriparian subcategory: total vegetative volume less than or equal to 0.856 m3/m2 and greater than 0.675 m3/m2.


Xeroriparian C – Less dense xeroriparian subcategory: total vegetative volume less than or equal to 0.675 m3/m2 and greater than 0.500 m3/m2.


Xeroriparian D – Less to sparse plant density xeroriparian subcategory that provides hydrologic connectivity to other riparian habitat areas: total vegetative volume less than or equal to 0.500 m3/m2.


USFWS National Wetlands Inventory maps were not relied on for mapping of riparian areas because they do not show all wetlands and do not map riparian areas unless they happen to be mapped wetlands. These maps were derived from aerial photointerpretation with varying limitations due to scale, photo quality, inventory techniques, and other factors. Consequently, the maps tend to show only wetlands that are readily photointerpreted, taking into consideration photo and map scale. Some wetland types were conspicuous and readily mapped, whereas drier wetlands and forested wetlands are more difficult to photointerpret, and larger ones were often missed. Often, the photography was captured during a dry year, making wetland identification equally difficult. The Coronado determined that the Pima County mapping was inclusive of many wetland areas and selected not to use the National Wetlands Inventory maps. 


The BLM has also conducted wetland inventories within the Las Cienegas National Conservation Area and has identified more than 30 perennial or seasonal wetlands. Most of these occur on the Cienega Creek flood plain immediately upstream and downstream of the confluence with Empire Gulch, including named wetland complexes such as Cieneguita Wetland, Spring Water Wetland, and Cinco Ponds Wetland. Another complex, the Cold Spring Wetland, occurs upstream of the Mattie Canyon confluence on Cienega Creek. These wetland complexes all occur within the hydroriparian habitat mapped by Pima County along Cienega Creek (see figure 68). Impacts to these wetland complexes are not analyzed individually but are assumed to be part of the analysis of impacts to stream flow and riparian vegetation. 


It should be noted that these wetlands may or may not be considered jurisdictional under Section 404 of the CWA. Potentially jurisdictional wetlands under Section 404 must meet specific criteria with regard to hydrology, hydrophytic vegetation, and hydric soils. The analysis undertaken by the Coronado in this resource section is geared toward the physical impacts that may occur to these wetland areas in order to disclose potential impacts as required under NEPA. This is independent of the potential for these wetlands to be jurisdictional under Section 404. The analysis of impacts to WUS considered jurisdictional by the USACE is summarized in the “Surface Water Quality” resource section of this FEIS and is contained in the 404(b)1 Alternatives Analysis in appendix A of this FEIS.


Cooperating agencies identified several areas of intermittent stream that they believed were not reflected in the analysis. In fact, these areas were included but were analyzed as individual spring locations instead of as linear intermittent stream reaches. These include Sycamore Canyon (north of the mine site), Sycamore Canyon (a different canyon south of the mine site), Mulberry Canyon, and Box Canyon. The resources associated with these areas are already fully assessed through the springs and seeps analysis. The analysis indicates which springs correspond to these intermittent streams.
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The Coronado met with cooperating agencies (Garrett 2012e) to discuss available techniques, collect additional data from these cooperating agencies, and select an approach for conducting an impact analysis of riparian vegetation.


Numerous techniques were brought to the attention of the Coronado. The ADEQ shared their techniques for Stream Ecosystem Monitoring (Arizona Department of Environmental Quality 2012c). Several agencies identified rapid assessment techniques used throughout the West (Stacey et al. 2006). The Ecological Site Description process used by the Natural Resources Conservation Service was suggested and investigated by the Coronado (Natural Resources Conservation Service 2011). Pima County provided numerous references to local riparian mapping and assessment efforts. Numerous sources in literature were identified that describe the response to or reliance on groundwater levels by various riparian tree species (e.g., cottonwood, willow, tamarisk, mesquite). All of these sources were evaluated by the Coronado for use in the riparian analysis (SWCA Environmental Consultants 2012f). In addition, initial riparian assessments were further refined based on comments from EPA that were received on preliminary versions of the FEIS.
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The decision to use the approach to the riparian assessment addressed in this section was informed primarily by an analogous study conducted on the San Pedro River in southeastern Arizona, titled “Hydrologic Requirements of and Consumptive Ground-Water Use by Riparian Vegetation along the San Pedro River, Arizona” (Leenhouts et al. 2006). This study was published by the USGS, with cooperation by numerous other cooperating agencies, including the BLM, ADWR, and EPA. The San Pedro River provides a pertinent analog for the project area, particularly for Cienega Creek and Davidson Canyon. Not only is the San Pedro River geographically close (approximately 20 miles eastward, in the next adjacent valley), but it shares similar elevations (roughly 4,500 to 3,500 feet above mean sea level) and climatology (approximately 12 to 20 inches of rain per year). The San Pedro River also encompasses a wide variety of hydrologic conditions, and, like Cienega Creek, it represents a riparian corridor passing through an alluvial valley with a strong dependence on groundwater resources.


The San Pedro study analyzes the statistical correlation between riparian habitat characteristics and hydrologic and geographic characteristics. Riparian habitat in the San Pedro study differentiated 
12 vegetation types. Characteristics of these vegetation types are compared with hydrologic and geographic characteristics such as stream flow persistence, depth to groundwater, groundwater fluctuations, stream flood power, elevation, and flood plain width. The importance of the statistical correlations from the San Pedro study is not necessarily in the exact statistical or numerical relationship, but rather in whether a relationship may exist that is statistically significant, as shown in table 107. For this analysis, these 12 vegetation types have been classified as either hydroriparian/mesoriparian or xeroriparian. In reality, there is a great deal of overlap between these species, and they may occur in a variety of environments with varying degrees of success.


[bookmark: _Toc360530193][bookmark: _Toc372795204]Table 107. Relationships between selected riparian vegetative characteristics and selected hydrologic characteristics based on San Pedro study


			Riparian Vegetation Characteristic


			


			


			


			





			General Category


			Specific Parameter


			Stream Flow Permanence
(i.e., perennial 
vs. intermittent)


			Depth to Groundwater


			Flood Stream Power 
(i.e., runoff)





			Hydroriparian and Mesoriparian Vegetation Types


			


			


			


			





			Hydromesic pioneer trees (Fremont cottonwood/Goodding’s willow/Arizona sycamore)


			Basal area


			Perennial flows correlate to greater basal area


			None


			Greater flood power correlates to greater basal area





			· 


			Stem density


			Perennial flows correlate to greater stem density for Goodding’s willow


			Deeper groundwater correlates to less stem density


			None





			Mesic pioneer trees (tamarisk, tree tobacco, desert willow)


			Basal area


			Perennial flows correlate to less basal area


			None


			None





			· 


			Stem density


			Perennial flows correlate to less stem density


			None


			None





			Mesic competitor trees (netleaf hackberry, velvet mesquite, velvet ash, Arizona walnut)


			Basal area


			Perennial flows correlate to greater basal area


			None


			None





			Hydromesic pioneer shrubs (seepwillow)


			Cover


			None


			None


			None





			Hydric herbaceous perennials (bulrush, cattail)


			Cover


			Perennial flows correlate to greater cover


			Deeper groundwater correlates to less cover


			None





			Mesic herbaceous perennials (sacaton grass, other grasses)


			Cover


			Perennial flows correlate to less cover


			Deeper groundwater correlates to less cover


			None





			Hydric annuals (rabbitsfoot grass, knotweeds)


			Cover


			Perennial flows correlate to greater cover


			Deeper groundwater correlates to less cover


			Greater flood power correlates to greater cover





			Mesic annuals (sweetclover)


			Cover


			None, due to mixed results


			Deeper groundwater correlates to less cover


			Greater flood power correlates to greater cover





			Xeroriparian Vegetation Types


			


			


			


			





			Xeric pioneer shrubs (rabbitbrush, burrobrush)


			Cover


			None


			None


			None





			Xeric competitor shrubs/small trees (fourwing saltbush, littleleaf sumac, catclaw acacia)


			Cover


			Perennial flows correlate to less cover


			Deeper groundwater correlates to greater cover


			None





			Xeric annuals (copper leaf, morning glory)


			Cover


			None


			None


			None





			Xeric perennials (grama, Lehmann’s lovegrass)


			Cover


			None


			None


			Greater flood power correlates to greater cover








Source: Leenhouts et al. (2006).


Notes:


Relationships shown in this table are only those with statistical significance as reported in Leenhouts et al. (2006).


Competitor: Plants that compete for limited resources such as water or nutrients, resulting in lowered fecundity, growth, or survival of one or more other species.


Hydric: Plants that are intolerant of drought stress and that grow in areas saturated with water.


Mesic: Plants that require intermediate amounts of water and that grow in habitats that are neither excessively wet nor dry.


None: Indicates that no correlation of statistical significance was identified in the San Pedro study.


Pioneer: Plants that are adapted for life in frequently disturbed environments and that occupy areas that were recently disturbed (such as areas cleared by a flood or fire).


Xeric: Plants that grow in dry habitats and that are adapted to survive on limited water.


Additional findings from available literature on the relationship between water availability and flow regimes and plant community response were further researched. The hydrologic/vegetative relationships from those studies are described below (SWCA Environmental Consultants 2012f).


Researchers at the San Pedro Riparian National Conservation Area concluded that if stream flow became more intermittent and depth to the alluvial groundwater table increased, herbaceous species such as bulrush and rushes would decline in abundance, and streamside-zone species composition would shift toward species such as Bermudagrass. Across the flood plain, cottonwood/willow recruitment rates would decrease and mortality rates would increase; cottonwood/willow forests could give way to tamarisk shrublands (Leenhouts et al. 2006).


Other researchers found that along the semiarid San Pedro River, hydrophytic species, including cottonwood and willow, dominated at wetter sites, whereas at drier sites, plant communities became dominated by mesophytic species, including saltcedar. Dry sites had increased areal coverage of shrublands and decreased woodland coverage, as well as a decrease in maximum canopy height, total vegetation volume, and upper canopy vegetation volume. Increasing flood disturbance and site water availability led to increased species richness within cottonwood and willow patches (Lite 2004).


Changes to flood pulses can be expected to result in changes in vegetation composition and structure, wherein alterations to flow may result in a shift in community structure and an eventual loss of biodiversity (Capon 2003). 


Riparian forest communities formerly dominated by Fremont cottonwood and Goodding’s willow exhibited vegetative community shifts away from cottonwood/willow following depressed flood plain water tables and changes to duration, intensity, and frequency of flooding (Busch and Smith 1995). 


Maximum canopy height and upper stratum vegetation volume decrease as site water availability declines. Sites with deeper water tables and more intermittent flows had less woodland areal coverage and more shrublands (Lite and Stromberg 2005).


Semiarid plant communities are adapted to short, regular periods of drought; however, when groundwater levels are artificially lowered, there is a fundamental shift in ecosystem function from one buffered from drought by stable groundwater conditions to one sensitive to small changes in precipitation. Elmore et al. (2003) documented a linear decline in native phreatophytic cover followed by an increase in exotic species in some areas when groundwater was pumped down; in the remaining areas, cover was suppressed. 


Horton and Clark (2001) found that decline of native riparian forests downstream of water diversions is often the result of a lack of successful regeneration of native species. Higher drought tolerance allowed tamarisk seedlings to persist in dry soils where willow seedlings died. 


Most researchers agreed that dense, multiage forests declined in abundance and age-class diversity where water availability was less. Cottonwood/willow forests gave way to tamarisk stands as site-average groundwater depths across the flood plain deepened. Conditions were too dry at intermittent-dry stream flow regime sites to allow for establishment of cottonwood and willow seedlings. Tamarisk abundance increased at dry sites, likely due, in part, to reduced competitive interactions with cottonwood and willow trees(Leenhouts et al. 2006). Similarly, Scott et al. studied sustained cottonwood response to water table decline following in-channel sand mining along an ephemeral sandbed stream. Cottonwood demonstrated a threshold response to water table declines in medium alluvial sands and sustained 88 percent mortality over a 3-year period (Scott et al. 1999). 


[bookmark: _Toc350262504]Summary of Riparian Vegetation/Hydrologic Relationships


The San Pedro study, as well as other literature cited, was used as a guide for identifying potential cause-and-effect relationships between hydrologic changes and vegetation changes. The following summarizes the relationships used to conduct the analysis of changes to riparian vegetation in the FEIS:


Hydromesic and mesic trees and shrubs are more common in the presence of perennial stream flow (Fremont cottonwood, Goodding’s willow, Arizona sycamore, tamarisk, tree tobacco, desert willow, netleaf hackberry, velvet mesquite, velvet ash, Arizona walnut). Hydromesic trees (Fremont cottonwood, Goodding’s willow, Arizona sycamore) also show sensitivity to groundwater declines, including mortality. Declines in groundwater and a resulting transition from perennial to intermittent stream flow would decrease recruitment of cottonwood/willow, increase mortality rates, decrease canopy height and vegetation volume, and encourage transition of cottonwood/willow forest to deeper-rooted tamarisk. Similar to cottonwood and willow, tamarisk (also known as saltcedar) thrives in the presence of abundant groundwater, but it can also extend its roots much deeper than cottonwood or willow as the water table drops. 


With respect to surface flow, increasing flood disturbance encourages species richness within cottonwood and willow patches. Various plant types (hydric annuals, mesic annuals, and xeric perennials) also exhibit greater cover with increased flood disturbance. Declines in surface flow would decrease species richness and cover.


Hydric and mesic herbaceous perennials (bulrush, cattail, sacaton grass, and other grasses) and hydric and mesic annuals (rabbitsfoot grass, knotweeds, sweetclover) show greater cover in the presence of perennial stream flow and are also sensitive to groundwater declines. Declines in groundwater and a resulting transition from perennial to intermittent stream flow would lead to mortality and declines in abundance of these plants.


Xeric annuals, perennials, and small shrubs generally show no or slight correlation with perennial flow or sensitivity to groundwater declines.


[bookmark: _Toc350262505]Comments from cooperating agencies on preliminary versions of the FEIS questioned the lack of analysis of riparian processes, including dissipation of energy, cycling of nutrients, removal of elements and compounds, retention of particulates, export of organic carbon, and maintenance of animal communities. All of these are acknowledged as important functions of riparian areas, and it is acknowledged that these functions would be lost if riparian areas were impacted. However, for the purposes of analysis in the FEIS, impacts to these functions would result from loss of or reduction in health of riparian habitat. Where the FEIS concludes that riparian habitat would be impacted in some manner, there would be a corresponding reduction in the effectiveness of the riparian processes described above, but these riparian processes are not analyzed individually. 


Changes in riparian vegetation would also have indirect effects. Reduction in the health of riparian vegetation can increase susceptibility to pests and allow for establishment of invasive species, particularly tamarisk. These in turn can result in increased fuel loads and fire risk, which also increases the risk to nearby healthy riparian areas. Reduction in the health of riparian vegetation can also impact surface flow characteristics like retention and removal of sediment and dissipation of flood flows. The biotic community can be indirectly impacted by changes in nutrient cycling, change in habitat or vegetation cover, and resulting changes in prey base. Changes to the biotic community are addressed in the “Biological Resources” section of this FEIS.


It should also be noted that the assessment of riparian vegetation in this section is meant to provide an analysis of the riparian corridor as a whole. It is understood that certain species or individuals could be more sensitive to hydrologic changes. Specific impacts to special status species are analyzed in more detail in the “Biological Resources” section of this FEIS.


Important Riparian Areas


Important Riparian Areas, as defined by Pima County, are those regulated riparian habitats that have the highest value and can include any of the various classifications of regulated habitat type. They provide critical watershed and water resource management function and landscape linkages and are valued for their higher water availability, vegetation density, connectivity factors, and biological productivity, compared with adjacent uplands (Pima County Regional Flood Control District 2010). 
A total of 494 acres of Important Riparian Areas is located within the project area, including much of Barrel Canyon and its tributaries. An Important Riparian Area is a regulatory distinction but does not factor into the assessment of physical riparian impacts in the FEIS.


[bookmark: _Toc350262506]Perennial Stream Flow


Effects on perennial stream flow are addressed primarily through groundwater modeling. Quantitative assessments have been used. For the most part, however, the threshold of accuracy for the available models (about 5 feet) renders the analysis of groundwater drawdown on distant surface waters highly uncertain. The conclusion of groundwater experts consulted by the Coronado is that such small drawdowns are beyond the ability of these groundwater models, or any groundwater model, to accurately predict (see the “Groundwater Quantity” resource section in chapter 3). While the analysis of perennial stream flow contained in the “Seeps, Springs, and Riparian Areas” resource section is quantitative, it reflects predicted impacts from relatively small amounts of groundwater drawdown, often fractions of a foot, that are occurring decades, hundreds, or even 1,000 years in the future. It is important to understand that the detailed predictions contained in this section are meant to inform the decision and to show what could potentially happen if the model predictions were to occur as modeled; however, this does not change the overall uncertainty.


Accuracy of the groundwater models is discussed fully in the “Groundwater Quantity” resource section of chapter 3. While there are limitations to the groundwater models, the Coronado reviewed available options and determined that the groundwater models remain the most appropriate tool for estimating potential impacts to surface waters (Ugorets, Cope, and Hoag 2012). The uncertainties involved that lend context to these quantitative estimates are discussed in detail in the “Effect on Perennial Stream flow” part of this resource section.


Based on comments from cooperating and regulatory agencies on several preliminary versions of the FEIS, the methods of assessing impacts to both riparian habitat and perennial stream flow were revised. The revised approach reflects the uncertainty related to the groundwater models by assuming that a range of groundwater drawdown could occur and then assessing the resulting impacts to both perennial stream flow and riparian habitat if those drawdowns were to occur. This does not alleviate the uncertainties involved, but it permits a more quantitative and probabilistic assessment of impacts to stream flow and riparian areas, if drawdowns were to occur as predicted. Each assessment of perennial stream flow and riparian habitat includes these categories: Lowest Estimate; Estimate Based on Best-Fit Models; Highest Estimate. The lowest estimate is based on the smallest drawdown observed in any of the sensitivity analyses from the three groundwater models (see the “Predicted Change in Groundwater Levels as a Result of the Mine Pit” part of the “Groundwater Quantity” resource section). The highest estimate is based on the highest drawdown observed in any of the sensitivity analyses from the three groundwater models.


When conducting modeling sensitivity analyses, ranges of values for different input parameters are modeled in various combinations. Only reasonable values are selected for inclusion in the range of possible values. Thus, any of the sensitivity analyses can be considered to be reasonable outcomes of the modeling. However, while reasonable, the sensitivity analyses are not all equally probable to occur. Model calibration typically results in only one modeling run that is considered to best fit the available real-world hydrologic data (i.e., groundwater levels). These best-fit modeling runs are those that are described and relied upon in the “Groundwater Quantity” resource section of chapter 3. For assessing impacts to stream flow, the “estimate based on best-fit models” represents the best calibrated modeling run from each of the Tetra Tech, Montgomery, and Dr. Myers models. 


Actual impacts to stream flow would depend on the specific channel geometry, hydraulic connection with the regional aquifer, and riparian vegetation characteristics. Forest Service policy in the absence of specific data showing otherwise is to assume that water sources are hydraulically connected with groundwater. It has been assumed that Cienega Creek, Empire Gulch, and Gardner Canyon are hydraulically connected with the regional aquifer and that base flow derives solely from this source. In reality, base flow is likely to include both contributions from regional groundwater and storage of storm flows in local shallow alluvial aquifers. The relationship between aquifer water levels and stream flow is not linear, but for the purposes of this analysis it is assumed that a drawdown in the regional aquifer would be reflected by a similar change in the depth of flow in the stream.


Channel geometry and flow characteristics are highly variable along a channel, even within short distances. This is evident from the high longitudinal variability exhibited during annual stream presence/absence monitoring conducted within the Pima County Cienega Creek Natural Preserve, which takes place on Cienega Creek Reaches 4 and 5 (see the “Climate Change” and “Effect on Perennial Stream Flow” parts of this resource section). There is very little detailed channel geometry or flow information anywhere on Upper Cienega Creek, Empire Gulch, or Gardner Canyon, with the exception of one USGS stream gage on Upper Cienega Creek (gage no. 09484550, Cienega Creek near Sonoita). This stream gage has high-quality stream flow, stage, and depth of water measurements for the period of record from 2001 through 2013. This was a period of persistent and severe drought. These stream gage data allow for detailed analysis of how water levels in the stream react to drought and react seasonally at or near the stream gage. 


For the purposes of analyzing impacts to Upper Cienega Creek, Empire Gulch, and Gardner Canyon, the predicted modeled drawdowns are superimposed on the actual period of record (2001 through 2013) from the Cienega Creek stream gage. The Cienega Creek stream gage represents only one data point for understanding stream flow changes; however, it was assumed to be representative of Upper Cienega Creek, Empire Gulch, and Gardner Canyon for the purposes of this analysis. While this approach makes use of all available information, the projection may not provide an accurate depiction of likely outcomes of groundwater drawdown on surface flow and habitat at all locations on Upper Cienega Creek, Empire Gulch, and Gardner Canyon.


Once drawdowns are superimposed, two metrics are calculated: the probability or average number of days per year the stream would be dry, and the probability of average number of days per year the stream would experience extremely low-flow conditions (defined as depths of water less than 0.2 foot for the purposes of this analysis). For Upper Cienega Creek, additional corrections are made to account for potential loss of contributing surface flow from Empire Gulch and Gardner Canyon. Drawdown changes of less than 0.1 foot are assumed to result in no impact; this is the smallest increment of drawdown reported from the model sensitivity analyses. Details of the analysis methodology, including detailed calculations of impacts, are contained in the project record 
(SWCA Environmental Consultants 2013o).
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As described in the “Groundwater Quantity” resource section, groundwater impacts from pit dewatering were modeled for extremely long periods of time, up to 1,000 years or more, in order to allow the aquifer to come to equilibrium. Uncertainty of modeling results increases with time. For the purposes of analysis of perennial stream flow, seeps and springs, and riparian habitat, it was useful to consider two different time frames: near term and long term. 


Near-term impacts are defined as those occurring during the active mine life and up to 50 years after final reclamation and closure. Long-term impacts are defined as those that occur beyond 50 years after final reclamation and closure and up to 1,000 years after final reclamation and closure. 


Near-term impacts have a higher level of certainty. Long-term impacts are less certain or even speculative, not only because the uncertainty of the model results increases with time but because the cumulative effects from other future actions and climate change are difficult to predict during these long time frames.


Once groundwater begins to be removed from the aquifer by the mine, either by pumping and dewatering during active mining, or through evaporation from the pit lake after closure, groundwater drawdown in the aquifer proceeds steadily over time, eventually reaching equilibrium when no further drawdown occurs. The various models estimate equilibrium would be reached between 700 and 7,000 years after closure of the mine. For ease of assessing impacts in this section and the “Groundwater Quantity” resource section, several specific points in time were selected for analysis: 50 years after closure, 150 years after closure, and 1,000 years after closure. The analysis does not imply that impacts from groundwater drawdown would occur only at these specific times, but rather that impacts would develop steadily over time before reaching the levels predicted at these specific times. 
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The analysis of potential impacts to Outstanding Arizona Waters focuses on three generalized reaches: Lower Davidson Canyon (Reach 4 in figure 67), Lower Cienega Creek (Reaches 4 and 5 in figure 67), and Upper Cienega Creek (Reaches 1, 2, and 3 in figure 67). 


The State of Arizona has the sole authority to make a determination about whether or not the proposed project would violate State water quality regulations by degrading Outstanding Arizona Waters. The person seeking authorization for a regulated discharge to a tributary to, or upstream of, an Outstanding Arizona Water (in this case Rosemont Copper) has the responsibility to demonstrate to the State of Arizona that the regulated discharge will not degrade existing water quality in the downstream Outstanding Arizona Water. This demonstration by Rosemont Copper, and determination by the State of Arizona, has not yet been completed. Independent of this determination, the potential for degradation of Outstanding Arizona Waters was raised by the public as an issue of importance, and therefore the Forest Service has the responsibility under NEPA to take a “hard look” at the potential for degradation. Regulatory requirements associated with Outstanding Arizona Waters relate primarily to antidegradation of water quality, and the State of Arizona will make a determination based on the applicable regulatory criteria, using the information available to them at the time of their assessment. For the analysis contained in this FEIS, the Coronado developed a series of criteria that are different from those that would be used by the State of Arizona. These criteria developed by the Coronado are based not only on regulatory requirements, but also on the reasons that these waters were originally nominated as Outstanding Arizona Waters. 


The original nominations for Davidson Canyon and Cienega Creek were reviewed for the characteristics that make these waters unique (Fonseca et al. 1990; Pima Association of Governments Watershed Planning 2005). In general, the following characteristics were identified as justification for nomination: presence of perennial waters; free-flowing condition; good water quality; exceptional recreational or ecological significance, including bird watching, geology, aesthetics, educational use, and use as a wildlife corridor; association with threatened and endangered species, with water quality and quantity being essential to the maintenance and propagation of these species; and for Lower Davidson Canyon, the contribution to stream flow in Lower Cienega Creek through surface or subsurface flow.


For the analysis of Outstanding Arizona Waters undertaken by the Coronado, the potential of the proposed mine to affect the following characteristics has been analyzed using these criteria, which were developed solely by the Coronado and are informed both by regulatory requirements and the nomination criteria:


Change in the presence of perennial spring or stream flow. For Lower Davidson Canyon and Upper and Lower Cienega Creek, the expected groundwater drawdown associated with the mine pit could have the potential to affect spring or stream flow. For Lower Davidson Canyon and the portion of Lower Cienega Creek downstream of the confluence with Davidson Canyon, the mine site also has the potential to affect stormwater runoff volume.


Change in groundwater quality. For all three reaches, there is the potential to directly affect groundwater quality.


Change in surface water quality. For Upper Cienega Creek, changes in stream flow due to groundwater drawdown have the potential to indirectly affect aspects of water quality such as temperature and the ability of the stream to receive contaminants (natural or man-made) without harmful effects on the aquatic system. This ability is known as “assimilative capacity.” For Lower Davidson Canyon and the portion of Lower Cienega Creek downstream of the confluence with Davidson Canyon, there is the potential to directly affect surface water quality through stormwater runoff. This includes the ability to meet regulatory standards for antidegradation of existing water quality and regulatory standards for bottom deposits and biological integrity for wadeable, perennial streams. These regulatory standards are discussed later in this section.


Change in riparian vegetation. For all three reaches, there is the potential to indirectly affect riparian vegetation as a result of changes in either groundwater levels or surface water flow.


Change in geomorphology. Changes in the surface flow regime could indirectly affect Lower Davidson Canyon and the portion of Lower Cienega Creek downstream of the confluence with Davidson Canyon.


Change in contributions of subflow from Lower Davidson Canyon into Lower Cienega Creek.


The analysis of potential impacts to Outstanding Arizona Waters necessarily draws on analyses conducted in numerous other resource sections of this EIS. These analyses are summarized but not repeated in their entirety: analyses of groundwater quality and surface water quality are contained in those resource sections, with the exception of potential water quality degradation due to loss of stream flow, which is analyzed elsewhere in this “Seeps, Springs, and Riparian Areas” resource section; analysis of geomorphology is contained in the “Surface Water Quality” resource section; analysis of subflow into Cienega Creek is contained in the “Groundwater Quantity” resource section; and analysis of perennial flows and riparian vegetation is detailed elsewhere in this “Seeps, Springs, and Riparian Areas” resource section. 


Scientific Uncertainty and Professional Disagreement


Beginning with the DEIS, and with several preliminary versions of the FEIS, the analysis methodology and conclusions with respect to potential impacts to perennial streams and riparian areas have been reviewed and commented on by cooperating agencies. Significant disagreement about the severity of impacts that could occur to perennial and intermittent streams has arisen, notably from EPA, BLM, and Pima County. In general, this disagreement has centered on two factors: the application of the groundwater models to predict impacts on distant perennial and intermittent streams, and the consideration of exacerbating factors like drought, climate change, and seasonality. 


The analysis of potential impacts to stream flow in this section has been refined in an attempt to remove subjectivity and address uncertainty. However, due to the limited accuracy of the groundwater models outside the 5-foot drawdown contour, significant uncertainty remains. 
The analysis has two components. First, the impact of predicted drawdown from the mine is compared with existing baseline conditions in the perennial streams of interest; these existing baseline conditions are represented by actual water-level measurements collected on Cienega Creek over a 12-year period (2001 through 2013) and extrapolated from this single site to the rest of Upper Cienega Creek, Empire Gulch, and Gardner Canyon, for the purposes of this analysis only. 
The inherent uncertainty in the modeling has been represented by presenting a range of results (low, best fit, high) as previously described.


The second part of the analysis takes into account that there are other exacerbating trends or factors that could increase the severity or probability of impacts. Several of these were identified by EPA (Leidy 2013):


Ten federally listed endangered and threatened plant and animal species, several of which are obligate aquatic, survive within the Rosemont Copper Project impact and assessment areas. By definition, these species populations are already at risk of local extinction, extirpation, or further population declines under current environmental conditions. 


 The long-term trend in surface flows in Lower Cienega Creek is one of continuing decline due to several factors, which may include increasing domestic groundwater pumping and persistent natural drought. One consequence of declining ground and surface water availability is a continuing long-term, decreasing trend in the length of available wetted stream channel along Lower Cienega Creek. 


 In response to decreased ground and surface water availability, Pima County has documented changes in the species composition of riparian communities from hydro- and mesoriparian communities to more xeric plant communities. Such changes signal that the system may be close to an ecological tipping point wherein there will be large-scale, landscape-level changes from wetter toward drier-end riparian communities. 


Climate models predict a trend of increasing temperatures, decreasing precipitation, and increased periods of prolonged drought in the arid American Southwest. This will lead to less available surface and ground water for use by species dependent on these resources.


These exacerbating factors are incorporated in three places in this document. The assessment of impacts under the no action alternative takes into account ongoing trends, including the current drought and observed reductions in surface water availability. The “Climate Change” part of this resource section (and other resource sections) addresses predicted changes in temperature and precipitation. The “Effect on Perennial Stream Flow” part of this resource section consolidates and discusses how these exacerbating factors could change the predictions under existing baseline conditions.
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Table 108 presents the summary comparison of impacts from each alternative.
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Relevant laws, regulations, policies, and plans applicable to riparian habitat are discussed in the “Surface Water Quantity” and “Surface Water Quality” resource sections of this chapter.


[bookmark: _Toc350262512]Outstanding Arizona Waters


Outstanding Arizona Waters are classified by the Director of the ADEQ and are specifically identified by rule (AAC R18-11-112). The primary consideration given to Outstanding Arizona Waters consists of special protections against degradation, known as the Tier 3 Anti-Degradation criteria (AAC R18-11-107D and R18-11-107.01C; 40 CFR 131,12(a)(3)).


Tier 3 Anti-Degradation criteria include several specific requirements:


New or expanded point-source discharges cannot be made directly to an Outstanding Arizona Water;


Water quality of a discharge to a tributary of, or upstream of, an Outstanding Arizona Water shall not degrade existing water quality in the Outstanding Arizona Water; and


A discharge regulated under Section 404 of the CWA that may affect existing water quality of an Outstanding Arizona Water requires a water quality certification from the ADEQ. 


In addition, while not specific to Outstanding Arizona Waters, there are also regulatory requirements specific to wadeable, perennial streams (AAC R18-11-108.01 and R-18-11-108.02). Regulations require that a wadeable, perennial stream shall support and maintain a community of organisms having a taxa richness, species composition, tolerance, and functional organization comparable to that of a stream with reference conditions in Arizona. Regulations also have specific requirements for bottom deposits, primarily limiting the percentage of fine sediments, especially in riffle habitats. 
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			Issue Factor


			No Action


			Proposed Action


			Phased Tailings


			Barrel


			Barrel Trail


			Scholefield-McCleary





			Issue 3D.2: Number of stream miles changed from intermittent/perennial flow status to ephemeral flow status as a result of the project


			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Empire Gulch, about 3 miles impacted 


Low estimate: No or minor changes up to 150 years after closure; ephemeral by 1,000 years after closure


Best-fit models: Mixed results showing intermittent or ephemeral by 150 years after closure; all models indicate ephemeral by 1,000 years after closure


High estimate: Ephemeral by 50 years after closure


Cienega Creek, about 20 miles impacted 


Low estimate: No or minor changes predicted.


Best-fit models: Mixed results, with one model showing no or minor changes through 1,000 years, one model showing intermittent conditions by 1,000 years, and one model showing intermittent conditions by 150 years and ephemeral conditions by 1,000 years


High estimate: Minor change predicted up to 50 years after closure; intermittent by 150 years after closure; ephemeral by 1,000 years after closure


Davidson Canyon: No change predicted


Gardner Canyon, about 1 mile impacted 


Low estimate: No change predicted


Best-fit models: No or minor changes predicted up to 150 years after closure. Mixed results at 1,000 years, ranging from no change to ephemeral. 


High estimate: Minor changes predicted up to 50 years after closure; intermittent by 150 years after closure; ephemeral by 1,000 years after closure


Intermittent streams: Some intermittent streams associated with springs in Sycamore Canyon (north), Sycamore Canyon (south), Box Canyon, and Mulberry Canyon may be impacted


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action





			Issue 3D.3: Quantitative assessment of potential lowering of the water table/reduced groundwater flow to Davidson Canyon and Cienega Creek that results in permanent changes in flow patterns and that may affect their Outstanding Arizona Water* designations and current designated uses


			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Upper Cienega Creek: Up to 50 years after closure of the mine, most modeling scenarios show no predicted effects 


At 150 years after closure, some modeling scenarios show no or minor changes in flow, and some modeling scenarios show that there may be transition from perennial to intermittent flow, and increased duration of extremely low-flow conditions


At 1,000 years after closure, modeling scenarios are mixed, showing a range of outcomes, including minor changes in flow, transition from perennial to intermittent flow, and transition from perennial to ephemeral flow. All modeling scenarios show increased duration of extremely low-flow conditions.


Davidson Canyon and Lower Cienega Creek: None predicted; reduction in surface runoff could change recharge to shallow alluvial aquifer; distance downstream makes impacts highly uncertain. Some water quality constituents potentially elevated in runoff, but potential is reduced by waste rock segregation procedures.


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action





			Issue 4.1: Acres of riparian areas disturbed, by vegetation classification 





			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Pima County Mapped Riparian Habitat directly disturbed = 686 acres


Barrel Canyon = 162 acres of xeroriparian habitat expected to be indirectly impacted with high certainty


Empire Gulch = 407 acres of hydroriparian habitat could be indirectly impacted


Davidson Canyon (Reach 2) = 502 acres of xeroriparian habitat expected to be indirectly impacted with moderate certainty 


No riparian habitat is expected to be indirectly impacted along Cienega Creek, Gardner Canyon, or lower Davidson Canyon


An additional 14 riparian areas associated with springs would be directly or indirectly disturbed with high certainty; and an additional 35 riparian areas associated with springs may be indirectly disturbed but with less certainty


			Pima County Mapped Riparian Habitat directly disturbed = 
649 acres 


Indirect impacts to Barrel Canyon, Empire Gulch, Davidson Canyon, and Cienega Creek are the same as for proposed action


Riparian impacts associated with springs are the same as for proposed action





			Pima County Mapped Riparian Habitat directly disturbed = 


588 acres


Indirect impacts to Barrel Canyon, Empire Gulch, Davidson Canyon, and Cienega Creek are the same as for proposed action


An additional 13 riparian areas associated with springs would be directly or indirectly disturbed with high certainty; and an additional 36 riparian areas associated with springs may be indirectly disturbed but with lower certainty


			Pima County Mapped Riparian Habitat directly disturbed = 


633 acres


Indirect impacts to Barrel Canyon, Empire Gulch, Davidson Canyon, and Cienega Creek are the same as for proposed action


Riparian impacts associated with springs are the same as for Barrel Alternative





			Pima County Mapped Riparian Habitat directly disturbed = 


631 acres


Indirect impacts to Barrel Canyon, Empire Gulch, Davidson Canyon, and Cienega Creek are the same as for proposed action;


an additional 19 riparian areas associated with springs would be directly or indirectly disturbed with high certainty; and an additional 32 riparian areas associated with springs may be indirectly disturbed but with lower certainty





			Issue 4.2: Number of seeps and springs degraded or lost


			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Seven springs directly lost due to surface disturbance;


10 springs highly likely to be indirectly impacted due to drawdown;


59 springs may be indirectly impacted due to drawdown, but water source is unknown;


19 springs unlikely to be impacted


			Eight springs directly lost due to surface disturbance;


nine springs highly likely to be indirectly impacted due to drawdown;


59 springs may be indirectly impacted due to drawdown, but water source is unknown;


19 springs unlikely to be impacted


			Five springs directly lost due to surface disturbance;


11 springs highly likely to be indirectly impacted due to drawdown;


60 springs may be indirectly impacted due to drawdown, but water source is unknown;


19 springs unlikely to be impacted


			Same as for Barrel Alternative


			Thirteen springs directly lost due to surface disturbance;


9 springs highly likely to be indirectly impacted due to drawdown;


56 springs may be indirectly impacted due to drawdown, but water source is unknown;


17 springs unlikely to be impacted





			Issue 4.3: Change in the function of riparian areas


			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed 


			Hydroriparian habitat along Empire Gulch would transition to mesoriparian or xeroriparian


Pockets of mesoriparian habitat along Davidson Canyon (Reach 2) could transition to mesoriparian or xeroriparian with moderate certainty


Xeroriparian habitat in lower Barrel Canyon highly certain to experience reduced vitality, extensiveness, and health and to transition to lesser quality habitat





Along Upper Cienega Creek, widespread transition from hydroriparian to xeroriparian habitat is unlikely, but contraction of hydroriparian habitat could occur with conversion at the transitional margins


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action





			Issue 4.4: Qualitative assessment of ability to meet legal and regulatory requirements for riparian areas†


			Increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Upper Cienega Creek: Six criteria assessed for impacts to Outstanding Arizona Waters. Few changes predicted up to 50 years after closure, but some risk in changes of flow and frequency of low-flow conditions in the long-term (see Issue 3D.3). Low-flow conditions could affect biological characteristics under wadeable, perennial standards. 


Davidson Canyon and Lower Cienega Creek: Seven criteria assessed for impacts to Outstanding Arizona Waters. Full analysis of ability to meet water quality requirements Davidson Canyon is not possible, but screening analysis suggests that some constituents may be elevated in stormwater. This potential is reduced by several safety factors, including waste rock segregation requirements. Otherwise, no predicted changes that would affect Outstanding Arizona Waters or biological characteristics protected under wadeable, perennial standards. Geomorphological changes unlikely to affect bottom deposit characteristics protected under wadeable, perennial standards.


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action








* The State of Arizona has the sole authority to make a determination about whether or not the proposed project would violate State water quality regulations by degrading Outstanding Arizona Waters. The person seeking authorization for a regulated discharge to a tributary to, or upstream of, an Outstanding Arizona Water (in this case Rosemont Copper) has the responsibility to demonstrate to the State of Arizona that the regulated discharge will not degrade existing water quality in the downstream Outstanding Arizona Water. This demonstration by Rosemont Copper, and determination by the State of Arizona, has not yet been completed. Independent of this determination, the potential for degradation of Outstanding Arizona Waters was raised by the public as an issue of importance, and therefore the Forest Service has the responsibility under NEPA to take a “hard look” at the potential for degradation. The analysis in this FEIS uses criteria developed by the Forest Service to assess this potential using available information; however, the State of Arizona would make their own determination using their own regulatory criteria and the information available to them at the time, which could differ from that used by the Forest Service.


† This analysis reflects the criteria developed and analyzed by the Forest Service, which will differ from those used by the State of Arizona to make their determination of the ability of the proposed project to meet regulatory requirements.
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With respect to the Outstanding Arizona Water in Davidson Canyon, degradation of existing water quality is prohibited. With respect to the Outstanding Arizona Water in Upper and Lower Cienega Creek, both anti-degradation and wadeable, perennial standards would need to be met.


The State of Arizona has the sole authority to make a determination about whether or not the proposed project would violate State water quality regulations by degrading Outstanding Arizona Waters. The person seeking authorization for a regulated discharge to a tributary to, or upstream of, an Outstanding Arizona Water (in this case Rosemont Copper) has the responsibility to demonstrate to the State of Arizona that the regulated discharge will not degrade existing water quality in the downstream Outstanding Arizona Water. This demonstration by Rosemont Copper, and determination by the State of Arizona, has not yet been completed. Independent of this determination, the potential for degradation of Outstanding Arizona Waters was raised by the public as an issue of importance, and therefore the Forest Service has the responsibility under NEPA to take a “hard look” at the potential for degradation. The analysis in this FEIS uses criteria developed by the Forest Service to assess this potential using available information; however, the State of Arizona would make their own determination using their own regulatory criteria and the information available to them at the time, which could differ from that used by the Forest Service.
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As previously discussed, to reduce uncertainty in the springs inventory, in 2011 and 2012 WestLand Resources Inc. conducted field surveys of 104 springs identified within the analysis area, including all springs analyzed in the DEIS (WestLand Resources Inc. 2012j). Field data collected included survey data, photo documentation, coordinates, elevation, presence of surface water, presence of riparian vegetation, presence of stock watering infrastructure, and description of field efforts. 
The results of these efforts highlight the uncertainty associated with the springs inventory:


WestLand Resources Inc. could not survey 22 of the 104 springs because of access constraints; they were either in extremely remote locations or on private property. For the purposes of this analysis, all 22 of these unsurveyed springs remain in the inventory of springs to be considered. They are assumed to exist in functional condition in the location noted. 


The existence of 24 out of the 104 springs could not be verified in the field because the springs could not be located. However, because of field observations (evidence of water staining, tufa deposits, historic stock watering infrastructure, or remnants of more dense vegetation in the vicinity of the presumed spring location), not all of these springs were eliminated from the analysis in the FEIS. It was determined that 16 of these springs are 
likely intermittent in nature, and these were kept in the springs inventory for analysis. 
The remaining eight springs were assumed to be transient seeps or to reflect a recording error and were removed from the inventory.


In all, 95 springs remain in the springs inventory analyzed in this section (figure 69). Detailed seeps and springs observation data obtained during the period 2006 through 2012 are shown in table 109 where available.
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			ID


			Spring


(Cadastral Location)


			Elevation (feet)


			Observed Flow Rate 
and Characteristics*


			Data Source





			1


			Barrel Spring


[D-18-16 14cab]


			4,278


			Spring observed from 2007 to 2011; long periods with no flow; observed flow up to 1 cubic foot per second


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper Company (2012f); WestLand Resources Inc. (2007b; 2012j)





			2


			Basin Spring


[D-19-15 11bab]


			5,018


			Evidence of water not observed (summer 2011); riparian vegetation present


			USGS (2013c); WestLand Resources Inc. (2011k)





			3


			Batamout Spring 


[D-18-16 8ba]


			5,044


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			4


			Bee Spring


[D-18-16 31bb]


			5,129


			Improved. Small seep, <1 gallon per minute (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			5


			Big Spring


[D-18-16 18caa]


			4,653


			No flow but some evidence of water observed; no riparian vegetation present (summer 2011)


			USGS (2013a); WestLand Resources Inc. (2011k)





			6


			Bobo Spring


[D-17-17 21d]


			3,980


			Unknown; spring not located or observed


			USGS (2013a)





			7


			Bootlegger Spring


[D-17-18 31cc]


			4,101


			Unknown; spring not located or observed


			USGS (2013c)





			8


			Bowman Spring


[D-19-15 13ac]


			5,156


			Improved; no riparian vegetation present (summer 2011)


			USGS (2013c); WestLand Resources Inc. (2011k)





			9


			Box Canyon Spring - Stock Drinker No. 1


[D-19-15 12ba]


			4,885


			Spring improved, water intermittently present; riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			10


			Box Canyon Spring - Stock Drinker No. 2


[D-19-15 12ba]


			4,890


			Spring improved, water intermittently present; riparian vegetation present


			WestLand Resources Inc. (2012j)





			11


			California Mine Spring


[D-17-17 19db]


			3,849


			Unknown; spring not located or observed


			USGS (2013c); WestLand Resources Inc. (2012j)





			12


			Chavez Spring


[D-18-15 14dbb]


			4,407


			Water present (summer 2011); riparian vegetation present


			WestLand Resources Inc. (2012j)





			13


			Cold Water Spring


[D-18-17 23dbc]


			4,240


			Unknown; spring not located or observed


			ADWR (2005)





			14


			Cow Spring


[D-17-16 19dca]


			4,108


			Unknown; spring not located or observed


			ADWR (2005)





			15


			Crucero Spring No. 1


[D-18-16 9cbd]


			4,800


			No water present (summer 2011); riparian vegetation present


			WestLand Resources Inc. (2012j)





			16


			Crucero Spring No. 2


[D-18-16 9cbd]


			4,751


			Spring observed from 2008 to 2011; long periods without flow; flow observed up to 1.6 gallons per minute; no riparian vegetation present


			Rosemont Copper Company (2012f); WestLand Resources Inc. (2012j)





			17


			Dam Spring


[D-17-16 32aac]


			4,351


			Unknown; spring not located or observed


			ADWR (2005)





			18


			Davidson Spring


[D-17-17 19ac]


			3,891


			Unknown; spring not located or observed


			Tetra Tech (2010a)





			19


			Deering Spring


[D-19-15 1dbd]


			5,277


			Spring observed from 2008 to 2011; consistent flow observed up to 1.59 gallons per minute; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper Company (2012f); WestLand Resources Inc. (2012j)





			20


			Diesler Spring


[D-18-15 24cc]


			4,830


			No water present (summer 2012); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			21


			Escondido Spring


[D-16-17 30a]


			3,341


			Spring observed from 2010 to 2011; consistently dry; reports of perennial flow in channel historically


			Pima Association of Governments Watershed Planning (2005); Rosemont Copper Company (2012f); Tetra Tech (2010a); WestLand Resources Inc. (2012j)





			22


			Feliz Spring


[D-18-15 35ba]


			5,121


			Damp, with possible evidence of water (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			23


			Fence Spring


[D-17-15 35bdb]


			3,676


			Unknown; spring not located or observed


			ADWR (2005)





			24


			Fig Tree Spring


[D-18-16 19abb]


			5,068


			Spring observed from 2008 to 2011; consistent presence of water with minor dry periods; supports wetland area of approximately 0.5 acre


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper Company (2012f); WestLand Resources Inc. (2010c; 2012j)





			25


			Heiter Spring


[D-18-15 1ddb]


			4,151


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k) 





			26


			Helvetia Spring


[D-18-15 14dba]


			4,570


			Spring observed from 2009 to 2011; consistent flow observed up to 3.7 gallons per minute; riparian vegetation present


			Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			27


			Hilton Spring


[D-17-17 32caa]


			4,255


			Unknown; spring not located or observed


			ADWR (2005)





			28


			Horse Pasture Spring


[D-18-16 15aa]


			4,333


			Evidence of water not observed (summer 2011); riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2011k) 





			29


			HQ Water Spring


[D-18-16 16cd]


			4,614


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			30


			Indian Spring


[D-17-15 36cbc]


			3,990


			Unknown; spring not located or observed


			ADWR (2005)





			31


			La Cholla Spring


[D-18-16 5cba]


			5,169


			Improved; flow observed (fall 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			32


			Little Indian Spring


[D-17-15 36cbc]


			3,990


			Unknown; spring not located or observed


			ADWR (2005)





			33


			Locust Spring 


[D-19-15 1bdb]


			5,468


			Spring observed from 2008 to 2011; mostly dry with occasional flowing water; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			34


			Lower Mulberry Spring


[D-18-16 9dbb]


			4,679


			Spring observed from 2008 to 2011; consistent presence of water; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f)





			35


			McCleary Dam


[D-18-16 29bda]


			4,761


			Spring observed from 2008 to 2011; consistent flow observed up to 8 gallons per minute; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			36


			McCleary No. 1


[D-18-16 30abc]


			4,987


			Spring observed from 2006 to 2011; long periods with no flow; flow observed up to 1 gallon per minute; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Pearce (2007); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2012j)





			37


			McCleary No. 2 


[D-18-16 19cdd]


			5,085


			Spring observed from 2006 to 2011; consistent presence of water; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2012j)





			38


			Mescal Spring


[D-17-17 21a]


			4,014


			Unknown; spring not located or observed


			USGS (2013a)





			39


			Mesquite Flat Spring


[D-18-16 7aaa]


			4,709


			Presence of water observed (fall 2011); riparian vegetation present


			USGS (2013c); WestLand Resources Inc. (2012j)





			40


			Mine Water Spring


[D-19-15 24dc]


			5,401


			Improved; evidence of water not observed and no riparian vegetation present (summer 2011)


			ADWR (2005); WestLand Resources Inc. (2011k)





			41


			Mudhole Spring


[D-18-16 17bb]


			4,715


			No flow; ground moist; some riparian vegetation present (summer 2011)


			ADWR (2005); WestLand Resources Inc. (2011k)





			42


			Mueller Spring


[D-18-16 29cc]


			4,838


			Improved; evidence of water not observed and no riparian vegetation present (summer 2011)


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			43


			Mulberry Canyon


[D-18-16 16a] 


			4,511


			Wetted area in channel; riparian vegetation present (summer 2012)


			WestLand Resources Inc. (2012j)





			44


			Mulberry Spring


[D-18-16 9abc]


			4,927


			Spring observed from 2008 to 2011; consistent presence of water; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f)





			45


			Oak Spring


[D-18-16 17bbc]


			4,881


			Standing pool; riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			46


			Ojo Blanco Spring


[D-18-16 5cd]


			5,012


			Improved; riparian vegetation present; presence of water observed (summer 2011)


			USGS (2013a); WestLand Resources Inc. (2011k)





			47


			Ophir Gulch Well


[D-19-15 24dd]


			5,321


			 Water about 1 to 1.5 meters below ground level (summer 2012)


			WestLand Resources Inc. (2012j)





			48


			Paja Verde Spring


[D-19-15 23ca]


			5,546


			Evidence of water not observed and no riparian vegetation present (summer 2011)


			USGS (2013a)





			49


			Papago Spring (No. 2)


[D-18-16 16bba]


			4,800


			Spring observed from 2008 to 2011; long periods without flow; flow observed up to 3.57 gallons per minute; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			50


			Peligro Adit


[D-18-15 24dcc]


			5,010


			Spring observed from 2008 to 2011; consistent flow observed but has been dry since 2010; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			51


			Proctor Box Spring


[D-19-15 12bc]


			4,841


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			52


			Questa Spring


[D-18-16 27ddd]


			4,604


			Small pond present; spring observed from 2007 to 2011; consistent flow observed up to 0.3 gallon per minute; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Pearce (2007); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2012j)





			53


			Rock Spring


[D-18-16 6ddd]


			5,074


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			54


			Rockhouse Spring


[D-18-17 10cda]


			4,490


			Unknown; spring not located or observed


			ADWR (2005)





			55


			Rosemont Spring


[D-18-16 32bbc]


			4,922


			Spring observed from 2007 to 2011; consistent flow observed up to 0.79 gallon per minute; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Pearce (2007); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2012j)





			56


			Ruelas Spring


[D-18-15 35bdc]


			5,029


			Spring observed from 2008 to 2011; consistently dry with occasional dampness; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			57


			Ruelas Spring Number Two and Three


[D-18-15 26aa]


			4,827


			No flow, but presence of water observed (summer 2012); no riparian vegetation present


			USGS (2013a); WestLand Resources Inc. (2012j)





			58


			Rust Spring


[D-18-15 1acb]


			4,212


			Unknown; spring not located or observed


			ADWR (2005)





			59


			Sanford Spring


[D-18-17 15daa]


			4,322


			Unknown; spring not located or observed


			ADWR (2005)





			60


			Scholefield No. 1 Spring


[D-18-16 16ccc]


			4,747


			Spring observed from 2007 to 2011; consistently dry; wetland area present (0.3 acre)


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2010c; 2012j)





			61


			Scholefield No. 2 Spring


[D-18-16 17adb]


			4,883


			Spring observed from 2007 to 2011; long periods without flow; flow observed up to 1.3 gallons per minute; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2007b)





			62


			Scholefield No. 3 Spring


[D18-16 17caa]


			5,117


			Most recent observations show flow <1 gallon per minute; ground moist; no riparian vegetation present


			WestLand Resources Inc. (2007b; 2011k; 2012j)





			63


			Shamrod Spring


[D-18-15 14bcd]


			4,122


			Evidence of water not observed (summer 2011); riparian vegetation present


			WestLand Resources Inc. (2012j)





			64


			Siphon Spring


[D-17-16 31cda]


			4,535


			Unknown; spring not located or observed


			ADWR (2005); WestLand Resources Inc. (2012j)





			65


			Soldier Spring


[D-18-15 25bb]


			4,848


			Evidence of water not observed and no riparian vegetation present (summer 2012)


			ADWR (2005); WestLand Resources Inc. (2012j)





			66


			SS-2 (Casita Spring)


[D-18-15 13aab]


			4,470


			Spring observed for 6 months in 2008; no flow or evidence of flow observed; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			67


			SW


[D-19-15 1bbb]


			5,540


			Spring observed from 2008 to 2011; mostly dry with occasional dampness; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			68


			Sycamore Spring


[D-18-15 12dba]


			4,211


			Spring observed from 2008 to 2011; consistent flow or standing water in sump; flow observed up to 1.3 gallons per minute; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			69


			Tree Spring


[D-18-16 8acc]


			4,915


			No water present (summer 2011) but some evidence of past presence of water; some riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			70


			Tub Spring


[D-18-16 6dd]


			4,837


			Presence of water observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			71


			Tunnel Spring


[D-17-16 32cb]


			4,436


			Unknown; spring not located or observed


			USGS (2013c)





			72


			Tunnel Spring # 2


[D-17-16 31bbd]


			4,039


			Unknown; spring not located or observed


			ADWR (2005)





			73


			Unnamed Spring (South of Deering Spring)


[D-19-15 1d]


			5,236


			Evidence of water not observed (summer 2012); riparian vegetation present


			WestLand Resources Inc. (2012j)





			74


			Unnamed Spring (in Box Canyon)


[D-19-15 11a]


			4,772


			Pool of water and riparian vegetation observed (2011 and 2012)


			WestLand Resources Inc. (2012j)





			75


			Reach 2 Spring


[D-17-17 6bd]


			3,518


			Spring observed from 2010 to 2011; mostly dry with occasional flow or standing water; reports of perennial flow in channel historically; riparian vegetation present


			Pima Association of Governments Watershed Planning (2005); Rosemont Copper (2012f); Tetra Tech (2010a); WestLand Resources Inc. (2012j)





			76


			Unnamed Spring 
(in South Sycamore Canyon)


[D-19-15 01c]


			5,072


			 Pool of water and riparian vegetation observed (2011 and 2012)


			WestLand Resources Inc. (2012j)





			77


			Unnamed Spring 
No. 1


[D-18-15 23ba]


			4,413


			Unknown; spring not located or observed


			Pearce (2007)





			78


			Unnamed Spring 
No. 12


[D-18-17 6ac]


			4,398


			Unknown; spring not located or observed


			USGS (2013c)





			79


			Unnamed Spring 
No. 13


[D-18-15 34aa]


			4,830


			Presence of water observed (summer 2011); no riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			80


			Unnamed Spring 
No. 14


[D-18-16 21bc]


			4,637


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			81


			Unnamed Spring 
No. 16


[D-17-15 36cc]


			4,138


			Unknown; spring not located or observed


			ADWR (2005)





			82


			Unnamed Spring 
No. 17


[D-18-16 8ac]


			4,993


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			83


			Unnamed Spring 
No. 18


[D-18-15 13ac]


			4,657


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			84


			Unnamed Spring 
No. 2


[D-18-16 30cd]


			5,152


			Standing pool; no riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2011k; 2012j)





			85


			Unnamed Spring 
No. 20


D-17-16 31cd]


			4,526


			Unknown; spring not located or observed


			ADWR (2005)





			86


			Unnamed Spring 
No. 21


[D-18-16 6dc]


			4,805


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			87


			Unnamed Spring 
No. 22


[D-18-16 7da]


			4,552


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			88


			Unnamed Spring 
No. 24


[D-18-16 8ca]


			4,759


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			89


			Unnamed Spring 
No. 3


[D-18-16 30cd]


			5,101


			Presence of water observed (spring 2012); no riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2012j)





			90


			Unnamed Spring 
No. 4


[D-18-16 26bc]


			4,536


			Presence of water observed (summer 2011); riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2011k)





			91


			Unnamed Spring 
No. 5


[D-18-16 29ab]


			4,810


			Presence of water observed (spring 2012); riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2011k; 2012j)





			92


			Unnamed Spring 
No. 7


[D-17-17 28b]


			4,167


			Unknown; spring not located or observed


			USGS (2013c)





			93


			Upper Empire Gulch Spring


[D-19-17 18aad]


			4,610


			Presence of water observed (spring 2012); riparian vegetation present


			WestLand Resources Inc. (2012j)





			94


			Water Develop Spring


[D-18-16 17ab]


			4,846


			Improved; standing pool; riparian vegetation present (summer 2011)


			ADWR (2005); WestLand Resources Inc. (2011k)





			95


			Zackendorf Spring


[D-18-15 14ada]


			4,539


			Flow observed in summer 2011, spring 2012, and summer 2012; riparian vegetation present


			WestLand Resources Inc. (2012j)








* Flow rate as observed in 2008 and 2009 by WestLand Resources Inc., Montgomery and Associates, or Tetra Tech, or in 2011 and 2012 by WestLand Resources Inc. (2012j). 


[bookmark: _Toc350262516]Little historical information has been consistently collected from these springs with respect to flow quantity, frequency, or water quality; data are limited primarily to observations and sampling in 1975 and again from 2006 through 2012. Little can be said about the long-term seasonal variation in these springs; however, in the discharge measurements collected, all the springs exhibited very low rates of discharge. None of the springs in the vicinity of the project area are particularly large; most have flow of less than 1 gallon per minute. Based on the monitoring period, the following springs appear likely to have perennial flow and therefore are likely tied to the regional aquifer: Rosemont, Helvetia, Sycamore, Questa, Deering, Lower Mulberry, Mulberry, Fig Tree, McCleary Dam, and McCleary 
No. 2. Isotopic water quality samples are generally mixed, with the exception of those for Questa Spring, which appears to have a signature that strongly suggests a regional water source. However, the isotopic signatures do not rule out contribution from the regional aquifer for any of the other springs listed. Several of the seeps and springs in the analysis area have been developed in the past for stock use, and all of the springs are assumed to be being used for stock and wildlife watering as well as for recreational purposes. 


Riparian Areas


Riparian areas mapped by Pima County within the analysis area are summarized in table 110. 
As noted previously, it was determined that several reaches varied from the Pima County classification. These are explicitly noted in table 110; specific evidence and rationale are discussed below.


[bookmark: _Toc360530196][bookmark: _Toc372795207]Table 110. Riparian affected environment


			Reach


			Acres of 
Riparian Habitat


			Pima County Riparian Habitat Classification


			Species Types Present





			Cienega Creek 1


			695.13


			Hydroriparian


			Cottonwood and Goodding’s willow*





			Cienega Creek 1


			364.69


			Xeroriparian B


			Large mesquites and scrub mesquites with scattered cottonwoods*





			Cienega Creek 2


			2,086.96


			Hydroriparian


			Mature cottonwood and Goodding’s willow*





			Cienega Creek 2


			323.98


			Xeroriparian B


			Mesquite and soapberry†‡





			Cienega Creek 2


			65.58


			Xeroriparian C


			Mesquite and soapberry†‡





			Cienega Creek 3


			382.27


			Hydroriparian


			Mature cottonwood and Goodding’s willow with young velvet ash*





			Cienega Creek 3


			35.88


			Xeroriparian B


			Mesquite and netleaf hackberry*





			Cienega Creek 3


			126.96


			Xeroriparian C


			Mesquite with desert broom and burrobrush*





			Cienega Creek 3


			0.78


			Xeroriparian D


			Mesquite and soapberry†‡





			Cienega Creek 4


			11.15


			Xeroriparian A


			Mature mesquite and netleaf hackberry*





			Cienega Creek 4


			179.52


			Xeroriparian B


			Mesquites with burrobrush*





			Cienega Creek 4


			656.81


			Xeroriparian C


			Less dense mesquites with burrobrush*





			Cienega Creek 4


			38.58


			Xeroriparian D


			Mesquite and soapberry†‡





			Cienega Creek 4


			2138.93


			Hydroriparian


			Mature cottonwoods and ash with some Goodding’s and seep willow*





			Cienega Creek 5


			4.86


			Xeroriparian A


			Mesquite*





			Cienega Creek 5


			21.75


			Xeroriparian B


			Mesquites with burrobrush*





			Cienega Creek 5


			168.15


			Xeroriparian C


			Less dense mesquites with desert broom and burrobrush*





			Cienega Creek 5


			49.91


			Xeroriparian D


			Mesquite and soapberry†‡





			Cienega Creek 5


			463.95


			Hydroriparian


			Cottonwood and willow gallery forest*





			Gardner Canyon 1


			356.44


			Xeroriparian B


			Mesquite and soapberry†‡





			Gardner Canyon 1


			1.28


			Xeroriparian C


			Mesquite and soapberry†‡





			Gardner Canyon 1


			346.55


			Hydroriparian


			Cottonwood, willow, seepwillow, sycamore, and hackberry†





			Gardner Canyon 2


			129.29


			Xeroriparian B


			Mesquite and soapberry†‡





			Gardner Canyon 2


			121.51


			Hydroriparian


			Cottonwood, willow, seepwillow, sycamore, and hackberry†





			Empire Gulch


			86.00


			Xeroriparian A


			Mesquite and soapberry†‡





			Empire Gulch


			631.39


			Xeroriparian B


			Mesquite and soapberry†‡





			Empire Gulch


			127.90


			Xeroriparian C


			Mesquite and soapberry†‡





			Empire Gulch


			407.46


			Hydroriparian


			Large cottonwood willow gallery*





			Davidson Canyon 1


			84.03


			Xeroriparian B


			Acacia, desert willow, ironwood, paloverde, mesquite, soapberry†





			Davidson Canyon 1


			99.20


			Hydroriparian§


			Large ash trees*





			Davidson Canyon 2


			355.61


			Xeroriparian B


			Mesquites and hackberry*





			Davidson Canyon 2


			31.23


			Xeroriparian C


			Small mesquites and desert willow*





			Davidson Canyon 2


			33.95


			Xeroriparian D


			Acacia and desert broom*





			Davidson Canyon 2


			570.38


			Hydroriparian§


			Seep willow, Arizona walnut, and cottonwood*





			Davidson Canyon 3


			0.50


			Xeroriparian B


			Juniper*





			Davidson Canyon 3


			28.93


			Xeroriparian C


			Mesquite and hackberry*





			Davidson Canyon 3


			26.21


			Xeroriparian D


			Desert broom and acacia*





			Davidson Canyon 3


			71.05


			Hydroriparian§


			Willows, ash, and tamarisk*





			Davidson Canyon 4


			5.71


			Xeroriparian A


			Large mesquite and hackberry*





			Davidson Canyon 4


			5.05


			Xeroriparian B


			Mesquite*





			Davidson Canyon 4


			50.42


			Xeroriparian C


			Small mesquite and juniper*





			Davidson Canyon 4


			3.27


			Xeroriparian D


			Desert broom and acacia*





			Davidson Canyon 4


			174.78


			Hydroriparian


			Willows, ash, tamarisk, and cottonwood*





			Barrel Canyon 1


			192.54


			Hydroriparian§


			Large mesquites, oak, juniper, desert willow, and sumac*





			Barrel Canyon 1


			21.74


			Xeroriparian B


			Small mesquites, juniper, and hackberry*





			Barrel Canyon 2


			12.39


			Hydroriparian§


			Seep willow*





			Total Hydroriparian


			7,940.51


			NA


			NA





			Total Xeroriparian A


			107.72


			NA


			NA





			Total Xeroriparian B


			2,575.69


			NA


			NA





			Total Xeroriparian C


			1,637.06


			NA


			NA





			Total Xeroriparian D


			152.7


			NA


			NA








Note:


NA = Not applicable.


* From actual field observations (WestLand Resources Inc. 2010c, 2012j, 2012m).


† From generic Pima County habitat type descriptions (Pima County Regional Flood Control District 2011). 


‡ Vegetation descriptions based on input from BLM.


§ The Pima County habitat designation does not match field descriptions of species types; for purposes of analysis, these areas are considered xeroriparian/mesoriparian instead of hydroriparian.


[bookmark: _Toc350262517]Riparian Field Descriptions and 
Variance from Pima County Mapping


The Pima County mapping was supplemented with field descriptions from other sources. Three project-specific riparian studies were reviewed that each cover narrowly defined specific study areas. Below is a list of the project-specific riparian studies and a brief summary of each:


“Onsite Riparian Habitat Assessment, Rosemont Project,” April 2010 (WestLand Resources Inc. 2010c). This onsite riparian habitat assessment was performed based on normalized difference vegetation index display values developed from satellite imagery for the project area, supplemented with field observations. Five different classes of riparian habitat, ranging from xeroriparian to hydroriparian, were delineated. 


“Offsite Riparian Habitat Analysis and Mapping,” August 17, 2010 (WestLand Resources Inc. 2011g). The study area for this report consists of upper Barrel Canyon from just north of SR 83 downstream to its confluence with Davidson Canyon and from Davidson Canyon to its confluence with Cienega Creek. This offsite riparian habitat assessment was performed based on normalized difference vegetation index display values from satellite imagery verified by field measurements at 70 locations within the study area.


“Trip Report for Cienega Creek Site Visit Conducted on October 26–28, 2011, and November 3, 2011” (WestLand Resources Inc. 2012m). The study area for this report consists of Cienega Creek downstream of its intersection with I-10 to the Pantano Dam. Field observations were recorded and photodocumentation provided. Recorded field parameters include vegetation type, dominant species, approximate density, presence of stream flow, and presence of fish.


Much of the Pima County riparian mapping along Cienega Creek matches field descriptions of riparian vegetation species reasonably well. However, field descriptions for several reaches downstream of the proposed mine site in Barrel Canyon and Davidson Canyon do not match well with Pima County mapping. The downstream reaches of Barrel Canyon are identified by Pima County as having 226 acres of riparian habitat, of which 90 percent is mapped as “hydroriparian” 
(see table 110). Hydroriparian habitat is typified by obligate or preferential wetland plant species, such as willow and cottonwood, and is generally associated with perennial water. Neither cottonwood nor willows were identified in field surveys in Barrel Canyon; seepwillow can also define hydroriparian habitat but was identified at less than 11 percent of sampled points (WestLand Resources Inc. 2010c). In addition, neither perennial nor intermittent water occurs within Barrel Canyon. Barrel Canyon is therefore analyzed in the FEIS as xeroriparian with pockets of mesoriparian habitat and not as hydroriparian habitat.


Of the 1,540 acres of riparian habitat mapped in the Davidson Canyon reaches, 915 acres (60 percent) are classified as hydroriparian by Pima County. Davidson Canyon has been classified in field surveys as largely xeroriparian or mesoriparian, although with individual cottonwood and willows and pockets of higher quality habitat, particularly in the lower reaches (WestLand Resources Inc. 2011g). Only one part of Davidson Canyon has been considered in the past to have perennial flows, which is the lower reach (Davidson Reach 4). For the purposes of the FEIS analysis, Reach 4 of Davidson Canyon is considered hydroriparian; however, Reaches 1 through 3 of Davidson Canyon are analyzed as xeroriparian with pockets of mesoriparian habitat.


[bookmark: _Toc350262518]Surface Flow


Historical surface water flow data for Barrel Canyon, Davidson Canyon, and Cienega Creek are presented in the “Surface Water Quantity” resource section in this chapter. Surface flow characteristics are summarized by reach in table 106. As noted in the table, some perennial flow has occurred in four of the drainages: in lower Davidson Canyon (Reach 2 Spring to the confluence with Cienega Creek), Cienega Creek (from confluence with Gardner Canyon to Pantano Wash), Empire Gulch, and approximately 1 mile of Gardner Canyon above the confluence with Cienega Creek.


Several intermittent stream channels may exist in the area and these intermittent channels overlap springs that are analyzed and are believed to represent the same physical feature (i.e., a wetted area along an otherwise ephemeral channel). Intermittent reaches may exist in Sycamore Canyon (north of the mine site), Sycamore Canyon (a different canyon south of the mine site), Mulberry Canyon, and Box Canyon. These intermittent reaches are analyzed in the same manner as the spring locations in these same areas.


[bookmark: _Toc350262519]Outstanding Arizona Waters 


A portion of Davidson Canyon has been designated an Outstanding Arizona Water by the ADEQ after being nominated in 2005 by Pima County. The designated reach begins approximately 12 river miles downstream of its confluence with Barrel Canyon and extends 3.2 miles to its confluence with Cienega Creek. This reach begins approximately where perennial and intermittent stream flow begins, which is associated with discharge from the Reach 2 Spring. 


All of Cienega Creek has also been designated an Outstanding Arizona Water by the ADEQ after being nominated in 1990 by Pima County. The designated reach begins at the confluence of Gardner Canyon and extends 28.3 miles to Pantano Dam. 


The Outstanding Arizona Water designation ensures that existing surface water quality will be maintained and protected for the designated use of the surface water; existing surface water quality for base flow in Davidson Canyon and Lower Cienega Creek is discussed in the “Surface Water Quality” resource section. The locations of Outstanding Arizona Waters in Davidson Canyon and Cienega Creek are shown in figure 65 in the “Surface Water Quality” resource section.


[bookmark: _Toc350262520][bookmark: _Toc360527753][bookmark: _Toc372794968]Environmental Consequences


[bookmark: _Toc350262521][bookmark: _Toc360527754][bookmark: _Toc372794969]Direct and Indirect Effects of Each Alternative


[bookmark: _Toc350262522]No Action Alternative


Under baseline conditions (no action), seeps, springs, and riparian areas within the analysis area would not be impacted by mine activities but would still likely undergo changes from current conditions, uses, and trends. The use of riparian areas for recreation would likely increase relative to the predicted increase in population growth and residential development. Use for stock watering could change, depending on changes in livestock management. 


Ephemeral washes in the analysis area will continue to flow in response to precipitation, supporting xeroriparian zones. However, current trends show the impact that prolonged drought can have on spring and stream flow, and these changes could persist or worsen, exacerbated by climate change (see the “Climate Change” part of this resource section). Changes in vegetation type from hydroriparian or mesoriparian to xeroriparian, or from shallow rooted phreatophytic vegetation like cottonwood/willow to deeper rooted vegetation like tamarisk or mesquite could occur as conditions become drier.


[bookmark: _Toc350262523]Impacts Common to All Action Alternatives


[bookmark: _Toc286671330]Impacts common to all action alternatives include effects on perennial flows, indirect effects on riparian areas and vegetation, and effects on Outstanding Arizona Waters. The effects on seeps and springs vary between alternatives owing to different footprints of ground disturbance, as do direct effects on riparian vegetation owing to surface disturbance.


The terms “near term” and “long term” are used extensively in the following discussion. As noted earlier, near-term impacts are defined as those occurring during the active mine life and up to 50 years after final reclamation and closure. Long-term impacts are defined as those that occur more than 50 years after final reclamation and closure and up to 1,000 years after final reclamation and closure. Near-term impacts have a higher level of certainty. Long-term impacts are less certain or even speculative, not only because the uncertainty of the model results increases with time but because the cumulative effects from other future actions and climate change are entirely unpredictable during these long time frames.


[bookmark: _Toc350262524]Effect on Perennial Stream Flow


As shown in table 106, there are several intermittent or perennial stream sections within the analysis area for which impacts from groundwater level changes are a concern:


Portions of Empire Gulch from Empire Ranch approximately 3 miles to the confluence with Cienega Creek;


Cienega Creek near the confluence with Gardner Canyon and near stream gage no. 09484550 (Cienega Creek Reaches 2 and 3);


Portions of Cienega Creek just upstream and downstream of the Davidson Canyon confluence (Cienega Creek Reaches 4 and 5); 


Portions of Gardner Canyon approximately 1 mile upstream of the confluence with Cienega Creek (Gardner Canyon Reach 2); and


Portions of Davidson Canyon from Reach 2 Spring to the confluence with Cienega Creek (Davidson Canyon Reach 4).


As with springs, changes to perennial flows in streams are highly dependent on the geological conditions that bring about those perennial flows in the first place. Perennial flow can result from discharge of water from the regional aquifer into the streambed as a result of the intersection of fracture zones or upwelling from regional groundwater flow encountering a flow barrier. Perennial flow can also result from discharge of shallow groundwater that is stored and moving subsurface in alluvial stream sediments, and that is forced to the surface by geological conditions, such as bedrock constrictions of the stream channel. In the case of this shallow alluvial groundwater, changes in ephemeral surface flows are more likely to impact perennial flows than changes in regional groundwater levels.


Uncertainty, Trends, and Exacerbating Factors


Analysis of potential impacts to perennial streams from drawdown of groundwater in the regional aquifer has been refined since the DEIS by the Coronado in response to comments by the public, cooperating agencies, and EPA. The analysis contained in this section makes use of the best available science, data, and tools to quantify the increased risk of negative outcomes in Empire Gulch, Cienega Creek, and Gardner Canyon to the extent possible. Negative outcomes include both risk of drying as well as risk of extremely low-flow conditions occurring, which can negatively affect water and habitat quality and the organisms that depend on these resources. The intent of this analysis is to disclose the full range of possible effects on perennial stream flow, using quantification and probability based on the best available science, data, and tools while also informing these results with qualitative discussion of trends and exacerbating factors occurring in the watershed.


While the analysis contained in this section is quantitative, it reflects predicted impacts from relatively small amounts of groundwater drawdown, often fractions of a foot, that are occurring decades, hundreds, or even a thousand years in the future. The conclusion of groundwater experts consulted by the Coronado is that such small drawdowns are beyond the ability of these groundwater models, or any groundwater model, to accurately predict (see the “Groundwater Quantity” resource section in chapter 3). It is important to understand that the detailed predictions contained in this section are meant to inform the decision and to show what could potentially happen if the model predictions were to occur as modeled; however, this does not change the overall uncertainty.


There are other trends and exacerbating factors occurring in the watershed that add to the uncertainty of predicting impacts to perennial streams. These are discussed elsewhere in the document (see the “No Action” and “Climate Change” parts of this resource section), but it is important to reiterate them here as well to help inform the impact predictions contained in this section. These factors include climate change, current stress and downward trends observed on Lower Cienega Creek, and increases in groundwater pumpage within the Cienega Creek basin. While these factors add to the overall uncertainty, they provide general trends that can also inform the decision. 


Climate Change and Recent Trends


Climate change in the desert Southwest is predicted to bring about higher mean annual temperatures over the next 100 years, along with less winter precipitation, an increase in extreme rainstorms and flooding, and longer periods of drought. The impact these changing climate conditions would have on perennial streams like Cienega Creek is not simple to predict. A great deal will depend on how and where rainfall occurs (i.e., summer monsoons versus winter frontal storms) and on the ultimate source of water for perennial streams. Several good summaries of the variability of expected climate change are available (Overpeck et al. 2012). Models consistently suggest rising temperatures, but effects on precipitation, and especially seasonal timing of precipitation, are less consistent. Climate models differ in the amount of reduction expected to be experienced during summer and winter storm events (Overpeck et al. 2012). The reaction of riparian vegetation to changing climate conditions will also have its own influence on water availability in riparian areas. These changes are difficult to predict on a site-specific basis. For instance, as noted elsewhere in this section, spring water samples analyzed for isotopes suggest that some springs (in lower Davidson Canyon) are strongly influenced by summer precipitation, whereas others are more influenced by winter precipitation. However, while site-specific predictions are difficult, there is general agreement that temperatures will rise and overall water availability is likely to decrease due to climate trends. 


Local drought and recent fluctuations in climate should not automatically be considered indicative 
of long-term climate change; there have always been drought cycles in the desert Southwest, interspersed with abnormally wet conditions. Climate change would not interrupt this cycle but is predicted to exacerbate drought and cause overall changes in the length and frequency of drought periods. The Cienega Creek basin, like the rest of Arizona, is currently in the midst of a multi-decadal drought that began, by most counts, in the late 1990s and, with the exception of a few wet years, has yet to be alleviated. While the ongoing drought may or may not be the result of long-term climate change, the trends observed because of the drought are useful as examples of the long-term effects that would result from climate change. 


Pima County has recently documented many of the long-term changes observed on the Cienega Creek Natural Preserve between 1990 and 2011 (Powell 2013), located along what is usually referred to as Lower Cienega Creek (Cienega Creek Reaches 4 and 5, as shown in figure 67). Measurements of drought severity indicate that drought conditions have roughly been ongoing in the Cienega Creek basin since 1996. Over this period, Lower Cienega Creek has seen noticeable reductions in both the amount of stream flow, the geographic length of stream flow, and the average depth to groundwater. Causes for these changes are likely varied, but persistent drought is one of the leading stressors. 


Two other trends concerning Cienega Creek are also pertinent. When reviewing these, it is important to understand the distinction between Lower Cienega Creek and Upper Cienega Creek. Upper Cienega Creek is generally considered to extend from the headwaters downstream to an area known as the “Narrows,” which is located about 7 to 8 miles upstream of I-10 (Cienega Creek Reaches 1, 2, and 3, as shown in figure 67). Upper Cienega Creek generally flows through basin fill alluvium, with some limited pockets of younger alluvium. The basin fill alluvium is generally assumed to be part of the regional aquifer, which would be impacted by drawdown from the mine or other aquifer dewatering. Upper Cienega Creek flows through the Las Cienegas National Conservation Area and includes the tributaries of Gardner Canyon, Mattie Canyon, and Empire Gulch. 


Lower Cienega Creek, located below the Narrows, generally is characterized by flow through younger alluvium. There are likely still hydraulic connections between the younger alluvium and the regional aquifer, but ephemeral storm flows are also important to replenish the shallow alluvium along Lower Cienega Creek. Lower Cienega Creek largely flows through Pima County’s Cienega Creek Natural Preserve, eventually terminating at Pantano Dam, several miles below the confluence with Davidson Canyon.


The hydrologic monitoring in Cienega Creek Natural Preserve and the documentation of downward trends in stream flow are pertinent to Lower Cienega Creek. Two similar sources of data farther upstream on Upper Cienega Creek include a stream gage operated by the USGS (no. 09484550; Cienega Creek near Sonoita) and reported monitoring of wetted stream length within the Las Cienegas National Conservation Area. Neither source shows a similar downward trend. Stream flow and water levels are available from the USGS stream gage from 2001 through 2013; these data are key to the analysis of potential impacts from the mine discussed later in this section (see figure 70). While Upper Cienega Creek experienced one very dry month in May/June 2010 when flow ceased, overall there has not been a major downward trend in winter or summer base flow similar to that observed in Lower Cienega Creek during the same period (Powell 2013:figure 12). 


In addition, it has been reported by Pima County that stream flow conditions have been monitored within BLM Las Cienegas National Conservation Area like they have been monitored within the Pima County Cienega Creek Natural Preserve. These data have not been made available for analysis by the Coronado. The results are interpreted and reported by Pima County (Powell 2013). According to Pima County interpretation of these data, flow extent on Upper Cienega Creek decreased between 1990 and 2012 but also actually increased during the period 2006 through 2011, opposite the trend on Lower Cienega Creek (Powell 2013:figure 32). 


These differences in response to drought conditions likely reflect differences in hydrologic connection with the regional aquifer and sources of groundwater supporting perennial stream flow.


Groundwater Use and Pumpage in Cienega Basin


As discussed in the “Groundwater Quantity” resource section, wells in the project area are primarily used for domestic and stock water uses and have sustainable well yields from less than 1 to 3 gallons per minute. Estimates of groundwater use by wells within the Davidson Canyon/Cienega Basin are approximately 400 to 500 acre-feet per year. Most of this occurs in the vicinity of Sonoita-Elgin, while a smaller proportion may occur in the lower part of the Cienega Basin (Montgomery and Associates Inc. 2010).


Water use by domestic and stock wells has steadily increased in the basin. In 1980, approximately 630 domestic or stock wells were known to be in the Cienega Basin. By 1990, the number of domestic and stock wells had increased to more than 1,000, and by 2010, the number of domestic and stock wells had increased to more than 1,800 (Arizona Department of Water Resources 2011c). Many of these wells are considered to be exempt wells, which typically use less than 35 gallons per minute. Taken in combination, however, water use by these wells can be substantial. In addition to this, the Cienega Basin is located outside any active management area. Pumping within active management areas is regulated by the ADWR and is subject to issuance of groundwater rights. Because it is outside an active management area, even larger industrial, commercial, or municipal wells in the Cienega Basin can be drilled and pumped with little requirement, other than that the groundwater be put to beneficial use. 


Many stock and domestic wells may not intersect the regional aquifer but rely on smaller, isolated pockets of alluvium or perched units not hydraulically connected with the regional system. Any individual well, unless directly adjacent to Cienega Creek, would have a negligible direct effect on stream flow. However, taken as a whole, the total amount of water withdrawn from wells within the Cienega Basin has to come from either aquifer storage or some other part of the basin water balance. Either option has the potential to cumulatively remove enough water from the aquifer to eventually affect perennial stream flow. 


This potential is described in recent projections in the Cienega Creek basin, comparing population growth to stream flow depletion (Marshall et al. 2010). This work suggests that on Lower Cienega Creek, most demand projection scenarios indicate that by 2050 groundwater demand would exceed the base flow of Lower Cienega Creek. The same is not true for Upper Cienega Creek. Depending on specific water conservation scenarios, groundwater demand would remain the same or increase but would not exceed base flow. These types of comparisons of groundwater demand with base flow are not indications of direct impact but rather of the potential for increasing groundwater pumpage to occupy a larger and larger portion of the basin water balance. These comparisons also highlight the different conditions experienced by Upper and Lower Cienega Creek.


Surface Water Allocation


Arizona has a bifurcated water law system, which means that groundwater and surface water allocations are handled differently. While there are few restrictions on groundwater pumping within the Cienega Basin, there are significant restrictions on the allocation and use of surface waters. 
All surface water use in Arizona requires a valid surface water right. Certificated water rights are those that have been perfected, and those surface water rights are superior to all other surface water rights with a later priority date but junior to all rights with an earlier (older) priority date. On Cienega Creek, several downstream certificated water rights are currently diverted at Pantano Dam and have priority dates senior to all other surface water rights on Cienega Creek. The presence of these senior certificated water rights effectively prevents further allocation of water along Cienega Creek; therefore, surface water use is unlikely to continue to grow in the way that groundwater pumpage increases over time. The senior certificated water rights are also those that are to be severed and transferred to serve as instream flow rights on Upper Cienega Creek (see mitigation measure 
FS-SSR-01 in Appendix B). 


Overall Effect on Predictions


The purpose of this discussion preceding the analysis of effects on perennial stream flow is to highlight that in addition to the uncertainty contained in the analysis itself, there are other exacerbating factors in the watershed or groundwater basin that are likely to shift the underlying baseline conditions and therefore add another layer of uncertainty. In all cases discussed above, while specific effects may vary widely (for instance between Lower Cienega Creek and Upper Cienega Creek), the overall trend is negative. Climate change is likely to reduce water availability throughout the desert Southwest, although exactly how this would manifest is not predictable on a site-specific basis. Upper Cienega Creek may be somewhat shielded from drastic responses to drought, while Lower Cienega Creek reacts more quickly and negatively, but this very stability may mean that there is a greater reliance of Upper Cienega Creek on the regional aquifer and therefore a greater risk that any drawdown occurring in the aquifer due to the mine would have negative effects. Increased population growth and associated pumpage in the basin, while it is not clear exactly where it would occur or how much would occur, would become an increasing component of the available water balance. In the long term, these effects would likely spread throughout the basin. 


If these current trends continue, there is little doubt that the desert Southwest, the greater Tucson area, and the Cienega Creek basin will experience severe water shortages at some unknown point in the future. Should such a situation occur, evaporation from the Rosemont Copper mine pit lake would be one of many factors in groundwater drawdown and related surface water effects in the Cienega Creek basin. 


Predicted Effects on Empire Gulch Stream Flow


Portions of Empire Gulch are perennial or intermittent downstream of Empire Ranch and the nearby springs (titled Upper Empire Gulch springs in table 109). No surface disturbance from mining facilities is located within the Empire Gulch watershed; therefore, in assessing potential changes 
to stream flow, only the possible contribution of flow from the regional groundwater system is considered. An estimated 3 miles of Empire Gulch could be affected by hydrologic changes; this represents the reach of Empire Gulch roughly from the Upper Empire Gulch springs to the confluence with Cienega Creek.


All three groundwater flow models predict changes in groundwater levels in the vicinity of the Upper Empire Gulch springs (Montgomery and Associates Inc. 2010; Myers 2008; Tetra Tech 2010g). In all cases, the groundwater drawdown modeled to occur to Empire Gulch is less than that near the mine site but larger than that experienced along Cienega Creek, as shown in tables 59 through 64 of the “Groundwater Quantity” resource section of this chapter. 


Level of Uncertainty for Empire Gulch


The levels of drawdown assessed for the near term in Empire Gulch are beyond the ability of the models to accurately predict and have a high level of uncertainty. Some of the levels of drawdown assessed for the long term in Empire Gulch are within the ability of the models to accurately predict and therefore have higher reliability. The long time frames and distance involved add a high level of uncertainty. Qualitatively, the trends for all three models suggest that drawdown could eventually occur; the impacts of that drawdown on stream flow could reasonably lie anywhere within the range of estimates provided. In addition, very little flow or channel data exist for Empire Gulch, and the applicability of the USGS stream gage data to represent Empire Gulch is highly uncertain. The stream gage data are more likely to be reasonable toward the confluence of Empire Gulch with Cienega Creek. Portions of Empire Gulch farther upstream are likely more sensitive and would experience greater impacts.


While the analysis contained in this section is quantitative, it reflects predicted impacts from relatively small amounts of groundwater drawdown, often fractions of a foot, that are occurring decades, hundreds, or even 1,000 years in the future. The conclusion of groundwater experts consulted by the Coronado is that such small drawdowns are beyond the ability of these groundwater models, or any groundwater model, to accurately predict (see the “Groundwater Quantity” resource section in chapter 3). It is important to understand that the detailed predictions contained in this section are meant to inform the decision and to show what could potentially happen if the model predictions were to occur as modeled; however, this does not change the overall uncertainty.


Analysis of impacts to BLM Federal reserved water rights associated with Empire Gulch is included in the “Indirect Impacts to Offsite Water Rights” part of the “Surface Water Quantity” resource section of this chapter. Water rights along Empire Gulch would likely be impacted by the changes described.


[bookmark: _Toc350262526]Near-Term Impacts


Existing Baseline Conditions— Under existing baseline conditions, dry conditions occur an average of 3 days per year (0.7 percent of the time), and dry or extremely low flow conditions (defined for this analysis as flow less than 0.2 foot) occur an average of 4 days per year (1.0 percent of the time). 


Lowest Estimate— The lowest estimated drawdown at Empire Gulch 50 years after closure is less than 0.l foot. If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Empire Gulch.


Estimate Based on Best-Fit Models— Based on the best-fit models, the estimated drawdowns at Empire Gulch 50 years after closure for the three models are less than 0.1 foot (Montgomery), 
0.2 foot (Myers), and 0.5 foot (Tetra Tech). A drawdown of 0.2 foot would increase the risk of dry conditions occurring to 4 days per year (1.0 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 146 days per year (40.1 percent). A drawdown of 0.5 foot would increase the risk of dry conditions occurring to 283 days per year (77.5 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 352 days per year (96.3 percent). 


Highest Estimate— The highest estimated drawdown at Empire Gulch 50 years after closure is 1.8 feet (Tetra Tech). A drawdown of 1.8 feet would increase the risk of dry conditions occurring to 361 days per year (98.9 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 362 days per year (99.1 percent).


Long-Term Impacts


Lowest Estimate— The lowest estimated drawdown at Empire Gulch 150 years after closure is 0.l foot (Montgomery). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Empire Gulch. The lowest estimated drawdown at Empire Gulch 1,000 years after closure is 2.3 feet (Montgomery). A drawdown of 2.3 feet would increase the risk of dry conditions occurring to 363 days per year (99.4 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 363 days per year (99.5 percent).


Estimate Based on Best-Fit Models— Based on the best-fit models, the estimated drawdowns at Empire Gulch 150 years after closure for the three models are 0.3 foot (Montgomery and Myers) and 2.5 feet (Tetra Tech). A drawdown of 0.3 foot would increase the risk of dry conditions occurring to 32 days per year (8.8 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 283 days per year (77.5 percent). A drawdown of 2.5 feet would increase the risk of dry conditions occurring to 363 days per year (99.5 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 364 days per year (99.6 percent). The estimate drawdowns at Empire Gulch 1,000 years after closure for the three models are 3.3 feet (Montgomery), 4.3 feet (Myers), and 6.0 feet (Tetra Tech). These drawdowns would increase the risk of dry conditions occurring to 364 to 365 days per year (99.7 to 100 percent).


Highest Estimate— The highest estimated drawdown at Empire Gulch 150 years after closure is 5.0 feet (Tetra Tech). The highest estimated drawdown at Empire Gulch 1,000 years after closure is 6.0 feet (Tetra Tech). Either of these drawdowns would increase the risk of dry conditions occurring to 365 days per year (100 percent).


[bookmark: _Toc350262525]Predicted Effects on Upper Cienega Creek Stream Flow


With respect to Upper Cienega Creek (Cienega Creek Reaches 1, 2, and 3, as shown in figure 67), 
no surface disturbance from mining facilities is located within the Upper Cienega Creek watershed upstream of the confluence with Davidson Canyon. Any contribution to perennial flows resulting from stormwater stored in shallow alluvial stream sediments would not be affected. Therefore, in assessing the potential changes to stream flow in Upper Cienega Creek, only the possible contribution to stream flow from the regional groundwater system is considered.


[bookmark: _Toc350262527]All three groundwater flow models predict changes in groundwater levels along Upper Cienega Creek (Montgomery and Associates Inc. 2010; Myers 2008; Tetra Tech 2010g). In all cases, the groundwater drawdown modeled to occur along Cienega Creek is less than that near the mine site, 
as shown in tables 59 through 64 of the “Groundwater Quantity” resource section of this chapter. 


Upper Cienega Creek also receives surface water flow from Empire Gulch, and the potential for reduction in Empire Gulch stream flow could therefore also result in reductions in Upper Cienega Creek’s stream flow as well. The percent contribution of Empire Gulch to Upper Cienega Creek has not been determined by fieldwork, but estimates of reductions have been incorporated into the analysis (SWCA Environmental Consultants 2013j). 


Level of Uncertainty for Upper Cienega Creek


The levels of drawdown assessed for the near term and long term in Upper Cienega Creek are beyond the ability of the models to accurately predict and have a high level of uncertainty. The long time frames and distance involved add a high level of uncertainty. Qualitatively, the trends for all three models suggest that drawdown could eventually occur; the impacts of that drawdown on stream flow could reasonably lie anywhere within the range of estimates provided.


Public and cooperator comments suggest that small changes in groundwater level or flow, even if dwarfed by the natural background variability, have an additive effect that could impact riparian vegetation or aquatic species during times of drought or even seasonally. This possibility was disclosed in the DEIS and remains valid. Since the impact analysis makes use of the entire period 
of record on Upper Cienega Creek from 2001 to 2013, it incorporates these critical times of year. 
The daily depths of water for the USGS stream gage on Cienega Creek near Sonoita are shown in figure 70 for the period 2001 to 2013. Seasonally, the lowest mean monthly stream flows tend to occur in May and June. The lowest observed depth of water during this period was zero (June 2010), when the stream actually went dry for a period of 1 month. Clearly, a small change in stream flow could result in loss of surface flow during these drought periods. 
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[bookmark: _Toc350262531][bookmark: _Toc360528760][bookmark: _Toc372795102]Figure 70. Depth of water in Upper Cienega Creek for period of record, 2001 to 2013


While the analysis contained in this section is quantitative, it reflects predicted impacts from relatively small amounts of groundwater drawdown, often fractions of a foot, that are occurring decades, hundreds, or even 1,000 years in the future. The conclusion of groundwater experts consulted by the Coronado is that such small drawdowns are beyond the ability of these groundwatermodels, or any groundwater model, to accurately predict (see the “Groundwater Quantity” resource section in chapter 3). It is important to understand that the detailed predictions contained in this section are meant to inform the decision and to show what could potentially happen if the model predictions were to occur as modeled; however, this does not change the overall uncertainty.


Near-Term Impacts


Existing Baseline Conditions— Under existing baseline conditions, dry conditions occur an average of 3 days per year (0.7 percent of the time), and dry or extremely low-flow conditions (defined for this analysis as flow less than 0.2 foot) occur an average of 4 days per year (1.0 percent of the time). 


Lowest Estimate— The lowest estimated drawdown at Cienega Creek 50 years after closure is less than 0.l foot (for both the Montgomery and Tetra Tech models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Cienega Creek.


Estimate Based on Best-Fit Models— Based on the best-fit models, estimated drawdown at Cienega Creek 50 years after closure is less than 0.1 foot (for all three models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Cienega Creek. 


Highest Estimate— The highest estimated drawdown at Cienega Creek 50 years after closure is 0.15 foot (Tetra Tech), but loss of contributing stream flow from Empire Gulch would increase this to 0.20 foot. A drawdown of 0.2 foot would increase the risk of dry conditions occurring to 4 days per year (1.0 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 141 days per year (40.6 percent). 


Long-Term Impacts


Lowest Estimate— The lowest estimated drawdown at Cienega Creek 150 years after closure is less than 0.l foot (for both the Montgomery and Tetra Tech models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Cienega Creek. The lowest estimated drawdown at Cienega Creek 1,000 years after closure is still less than 0.1 foot (Montgomery), but loss of contributing stream flow from Empire Gulch would increase this to 0.15 foot. A drawdown of 0.15 foot would increase the risk of dry conditions occurring to 3 days per year (0.9 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 88 days per year (24.2 percent). 


Estimate Based on Best-Fit Models— Based on the best-fit models, the estimated drawdowns along Cienega Creek 150 years after closure for the three models are less than 0.1 foot (Montgomery and Myers), and 0.25 foot (Tetra Tech); however, loss of contributing stream flow from Empire Gulch would increase these drawdowns to 0.15 foot and 0.3 foot, respectively. A drawdown of 0.15 foot would increase the risk of dry conditions occurring to 3 days per year (0.9 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 88 days per year (24.2 percent). A drawdown of 0.3 foot would increase the risk of dry conditions occurring to 32 days per year (8.8 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 283 days per year (77.5 percent). The estimated drawdowns along Cienega Creek 1,000 years after closure for the three models are less than 0.l foot (Montgomery), 0.2 foot (Myers), and 0.5 foot (Tetra Tech); however, loss of contributing stream flow from both Empire Gulch and Gardner Canyon would increase these drawdowns to 0.15 foot, 0.38 foot, and 0.68 foot, respectively. A drawdown of 0.15 foot would increase the risk of dry conditions occurring to 3 days per year (0.9 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 88 days per year 
(24.2 percent). A drawdown of 0.38 feet would increase the risk of dry conditions occurring to 125 days per year (34.1 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 339 days per year (92.8 percent). A drawdown of 0.68 foot would increase the risk of dry conditions occurring to 351 days per year (96.2 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 354 days per year (96.9 percent). 


Highest Estimate— The highest estimated drawdown along Cienega Creek 150 years after closure is 0.35 foot (Tetra Tech), but loss of contributing stream flow from both Empire Gulch and Gardner Canyon would increase this to 0.53 foot. A drawdown of 0.53 foot would increase the risk of dry conditions occurring to 313 days per year (85.7 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 352 days per year (96.5 percent). The highest estimated drawdown along Cienega Creek 1,000 years after closure is 0.5 foot (Tetra Tech), but loss of contributing stream flow from both Empire Gulch and Gardner Canyon would increase this to 0.68 foot. A drawdown of 0.68 foot would increase the risk of dry conditions occurring to 351 days per year (96.2 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 354 days per year (96.9 percent).


[bookmark: _Toc350262532]Predicted Effects on Gardner Canyon Stream Flow


With respect to Gardner Canyon (Gardner Canyon Reach 2, as shown in figure 67), no surface disturbance from mining facilities would be located within the Upper Cienega Creek watershed upstream of the confluence with Davidson Canyon. Any contribution to perennial flows resulting from stormwater stored in shallow alluvial stream sediments would not be affected. Therefore, in assessing the potential changes to stream flow in Gardner Canyon, only the possible contribution to stream flow from the regional groundwater system is considered.


Groundwater drawdown modeled to occur at the confluence of Gardner Canyon and Cienega Creek is shown in tables 59 through 64 of the “Groundwater Quantity” resource section of this chapter. 


Level of Uncertainty for Gardner Canyon


The levels of drawdown assessed for the near term and long term in Gardner Canyon are beyond the ability of the models to accurately predict and have a high level of uncertainty. The long time frames and distance involved add a high level of uncertainty. Qualitatively, the trends for all three models suggest that drawdown could eventually occur; the impacts of that drawdown on stream flow could reasonably lie anywhere within the range of estimates provided. In addition, no flow or channel data exist for Gardner Canyon, and the applicability of the USGS stream gage data to represent Gardner Canyon is highly uncertain. The stream gage data are more likely to be reasonable toward the confluence of Gardner Canyon with Cienega Creek. Portions of Gardner Canyon farther upstream are likely more sensitive and would experience greater impacts.


While the analysis contained in this section is quantitative, it reflects predicted impacts from relatively small amounts of groundwater drawdown, often fractions of a foot, that are occurring decades, hundreds, or even 1,000 years in the future. The conclusion of groundwater experts consulted by the Coronado is that such small drawdowns are beyond the ability of these groundwater models, or any groundwater model, to accurately predict (see the “Groundwater Quantity” resource section in chapter 3). It is important to understand that the detailed predictions contained in this section are meant to inform the decision and to show what could potentially happen if the model predictions were to occur as modeled; however, this does not change the overall uncertainty.


Near-Term Impacts


Existing Baseline Conditions— Under existing baseline conditions, dry conditions occur an average of 3 days per year (0.7 percent of the time), and dry or extremely low-flow conditions (defined for this analysis as flow less than 0.2 foot) occur an average of 4 days per year (1.0 percent of the time). 


Lowest Estimate— The lowest estimated drawdown at Gardner Canyon 50 years after closure is less than 0.l foot (for all three models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon.


Estimate Based on Best-Fit Models— Based on the best-fit models, the estimated drawdown at Gardner Canyon 50 years after closure is less than 0.1 foot (for all three models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon.


Highest Estimate— The highest estimated drawdown at Gardner Canyon 50 years after closure is 0.15 foot (Tetra Tech). A drawdown of 0.15 foot would increase the risk of dry conditions occurring to 3 days per year (0.9 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 88 days per year (24.2 percent). 


Long-Term Impacts


Lowest Estimate— The lowest estimated drawdown at Gardner Canyon 150 years after closure is less than 0.l foot (for the Montgomery model). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon. The lowest estimated drawdown at Gardner Canyon 1,000 years after closure is still less than 0.1 foot (Montgomery). 
If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon. 


Estimate Based on Best-Fit Models— Based on the best-fit models, the estimated drawdowns at Gardner Canyon 150 years after closure are less than 0.1 foot (Montgomery), 0.1 foot (Myers), and 0.2 foot (Tetra Tech). A drawdown of 0.2 foot would increase the risk of dry conditions occurring to 4 days per year (1.0 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 146 days per year (40.1 percent). The estimated drawdowns at Gardner Canyon 1,000 years after closure are less than 0.1 foot (Montgomery), 0.5 foot (Tetra Tech), and 2.2 feet (Myers). 
A drawdown of 0.5 foot would increase the risk of dry conditions occurring to 283 days per year (77.5 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 352 days per year (96.3 percent). A drawdown of 2.2 feet would increase the risk of dry conditions or extremely low-flow conditions occurring to 363 days per year (99.4 percent). 


Highest Estimate— The highest estimated drawdown at Gardner Canyon 150 years after closure is 0.4 foot (Montgomery). A drawdown of 0.4 foot would increase the risk of dry conditions occurring to 146 days per year (40.1 percent) and would increase the risk of dry or extremely low-flow conditions occurring to 349 days per year (95.5 percent). The highest estimated drawdown at Gardner Canyon by 1,000 years after closure is 2.2 feet. A drawdown of 2.2 feet would increase the risk of dry conditions or extremely low-flow conditions occurring to 363 days per year (99.4 percent).


Predicted Effect on Davidson Canyon Stream Flow


Potential impacts to stream flow in lower Davidson Canyon (Davidson Canyon Reach 4, as shown in figure 67) are handled in two separate ways. The available evidence suggests that the stream flow and springs arising in lower Davidson Canyon derive their water from a localized source, specifically storm flow stored in shallow alluvial stream sediments. Impacts have been analyzed assuming this source of water for lower Davidson Canyon. However, there is uncertainty with this interpretation. Therefore, impacts to Davidson Canyon are also analyzed under the assumption that the stream flow and springs arising in lower Davidson Canyon are connected to the regional aquifer, which would be impacted by the mine pit.


Potential Impacts Based on a Shallow Alluvial Source


A detailed hydrogeologic analysis of Davidson Canyon was conducted by Tetra Tech (2010a) specifically to assess potential impacts to stream flow and springs within Davidson Canyon. Rather than using modeling, this study focused on assessing observed field data in order to determine likely impacts to perennial stream flow in lower Davidson Canyon (Tetra Tech 2010a). Based on water quality data, geological mapping and reconnaissance, observed groundwater levels, and observed flow data, Tetra Tech (2010a) drew several conclusions about the source of surface flow that begins 
at Reach 2 Spring and persists intermittently to the confluence of Cienega Creek. The Tetra Tech (2010a) report concludes that it is likely that Reach 2 Spring (as well as Escondido Spring, which is closer to the confluence with Cienega Creek) derives its water from ephemeral storm flows stored in the shallow alluvial stream sediments, which are then forced to the surface by bedrock constrictions of the stream channel, and that these springs are not likely connected to the regional aquifer that would be impacted by the mine pit. 


These conclusions are based on several lines of evidence. Geological conditions were observed that would be conducive to forcing shallow alluvial water to the surface in the locations of Reach 2 and Escondido Springs. In addition, isotope signatures of water from Reach 2 Spring and Escondido Spring both reflect the influence of summer precipitation, in contrast to wells in the regional aquifer, which reflect the influence of winter precipitation. Finally, this stretch of Davidson Canyon has actually been dry during the past few years, rather than being supported by perennial flow, as would be expected from a more constant regional groundwater source. 


After publication of the DEIS, the Coronado undertook further investigation of impacts to Outstanding Arizona Waters, including those of Davidson Canyon, and specifically tasked SRK Consulting to review and weigh the evidence and determine the most likely source of water for flow in Davidson Canyon (Garrett 2012h; Ugorets, Cope, and Hoag 2012). SRK Consulting concluded that while some of the available evidence was anecdotal and less than certain, the available information suggests that there is no connection between the Davidson Canyon springs and the regional aquifer. Primary lines of evidence for this conclusion included observed groundwater levels in a well located in lower Davidson Canyon and completed in bedrock, observations of Reach 2 Spring during sequential field visits, and isotopic signatures of the spring water (Ugorets, Cope, and Hoag 2012).


These studies suggest that drawdown in the regional groundwater is unlikely to affect the springs in lower Davidson Canyon. Conversely, these studies also suggest that reductions in surface flow have the potential to reduce recharge to the shallow alluvial aquifer in lower Davidson Canyon and thereby impact Reach 2 and Escondido Spring and potential base flow between those springs and Cienega Creek. Unlike for Upper Cienega Creek, the proposed surface disturbance by the mine within the headwaters of the Davidson Canyon watershed would reduce surface water flows.


Modeling of changes in ephemeral surface runoff as a result of the mine activities has been conducted (Krizek 2010a, 2010b, 2010c, 2010d; Zeller 2012). Runoff in Barrel Canyon (at SR 83) would decrease by approximately 17 to 46 percent, depending on the alternative, as a result of capture of runoff by mine facilities. This change in stream flow would decrease with distance downstream (Zeller 2011a). Estimated reductions in surface flow in lower Davidson Canyon (approximately 12 miles downstream) range from 4.3 to 11.5 percent (SWCA Environmental Consultants 2012d).


The surface water hydrology of the watershed suggests that modeling of reduced surface flows in lower Davidson Canyon is likely overestimated. Specifically, the estimates above are based on regression equations in an ideal watershed without consideration of channel losses. In reality, in order to recharge the stream aquifer in lower Davidson Canyon, storm flows from Barrel Canyon need to travel downstream approximately 12 miles in an ephemeral stream channel (desert wash) composed of pockets of highly transmissive sediments. Multiple studies have estimated stream losses in ephemeral stream channels, with a range between 0.3 acre-foot and more than 17,000 acre-feet of water lost per mile of ephemeral channel (Cataldo et al. 2004). Qualitatively, given the travel distance from Barrel Canyon, the recharge in lower Davidson Canyon is more likely to derive from closer tributaries, although certainly during larger flow events, contribution from Barrel Canyon could occur.


In summary, the weight of the available evidence suggests that lower Davidson Canyon is not hydraulically connected to the regional aquifer that would be impacted by the pit dewatering. Changes in surface flow and, therefore, to the recharge to shallow alluvial aquifers are possible as a result of disturbance by the mine and the removal of portions of the watershed upstream. The effect of the reduction in surface flow is estimated and could reduce storm flows by 4.3 to 11.5 percent, depending on alternative, but this effect on recharge is likely to be overestimated, with the contribution being less owing to the distance downstream of the project area and substantial channel losses. Predictions of loss of recharge to the shallow alluvial aquifer have a high level of uncertainty because of the nature of the channels and the relatively great distance between the impacts from the proposed mine and lower Davidson Canyon.


Comments from cooperating agencies have suggested that the distance between the mine site and lower Davidson Canyon is not pertinent, as any losses to the shallow alluvial aquifer in Barrel Canyon and Davidson Canyon would eventually flow into lower Davidson Canyon anyway as subflow in the shallow alluvial aquifer. This is not a realistic scenario based on the actual characteristics of the channel. There are substantial stretches of stream channel with rock present at the surface and no alluvium at all (Patterson and Annandale 2012). The stream channel along Barrel Canyon and Davidson Canyon is not a continuous thread of alluvium, but rather linear pockets of alluvium separated by reaches with little or no alluvial material. This is a common occurrence in southern Arizona. 


The fate of stormwater infiltrating into these pockets of alluvium would be varied. Some of the stormwater would be stored as soil moisture in the channel or channel banks and would not infiltrate to any shallow water table. Some of the stormwater would be used by riparian vegetation, either drawing directly from a shallow water table (typical with hydroriparian vegetation like cottonwoods or willows) or from stored soil moisture (typical with xeroriparian vegetation). This stormwater would be transpired and lost to the watershed, although for a beneficial use. Some stormwater would infiltrate through alluvial materials and fractures in the bedrock, recharging the regional aquifer. It is also likely that the regional aquifer could contribute water to shallow alluvial materials in the same manner. Some stormwater would flow subsurface downstream and be forced to the surface by constrictions in the stream channel; indeed, this is likely the case for Barrel Spring in Barrel Canyon and for Reach 2 and Escondido Springs in lower Davidson Canyon.


The studies cited in the section (Cataldo et al. 2004) have not been used to try to quantify the stormwater losses. This would not be appropriate, given that these studies are not all applicable to the geology along Barrel Canyon and Davidson Canyon and that the uncertainty and range of results is so great. These studies are cited solely as an indication that stormwater losses in ephemeral channels are a physical reality and can be substantial. The effect on surface flows in lower Davidson Canyon, assuming no transmission losses at all, ranges from 4.3 to 11.5 percent. This effect should be considered a maximum possible loss to shallow alluvial aquifers in lower Davidson Canyon, with actual losses likely to be much lower.


Potential Impacts Based on a Regional Source


If the assumption that the springs in lower Davidson Canyon are not connected to the regional aquifer is incorrect, an assessment similar to that conducted for Upper Cienega Creek, Empire Gulch, and Gardner Canyon can be used to assess potential impacts to Davidson Canyon.


Level of Uncertainty for Davidson Canyon—The levels of drawdown assessed for both the near term and long term in Davidson Canyon are beyond the ability of the models to accurately predict and have a high level of uncertainty. The long time frames and distance involved also add a high level of uncertainty. Qualitatively, the trends for the models suggest that drawdown could eventually occur; the impacts of that drawdown on stream flow could reasonably lie anywhere within the range of estimates provided, if the springs in lower Davidson Canyon are in connection with the regional aquifer.


While the analysis contained in this section is quantitative, it reflects predicted impacts from relatively small amounts of groundwater drawdown, often fractions of a foot, that are occurring decades, hundreds, or even 1,000 years in the future. The conclusion of groundwater experts consulted by the Coronado is that such small drawdowns are beyond the ability of these groundwater models, or any groundwater model, to accurately predict (see the “Groundwater Quantity” resource section in chapter 3). It is important to understand that the detailed predictions contained in this section are meant to inform the decision and to show what could potentially happen if the model predictions were to occur as modeled; however, this does not change the overall uncertainty.


Near-Term Impacts—


Lowest Estimate – The lowest estimated drawdown at Reach 2 Spring in Davidson Canyon 50 years after closure is less than 0.l foot (for both the Montgomery and Tetra Tech models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Davidson Canyon.


Estimate Based on Best-Fit Models – Based on the best-fit models, the estimated drawdowns at Reach 2 Spring 50 years after closure are 0.1 foot or less (for both the Montgomery and Tetra Tech models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Davidson Canyon. 


Highest Estimate – The highest estimated drawdown at Reach 2 Spring 50 years after closure is 1.5 foot (Montgomery). If occurring and if Reach 2 Spring is in connection with the regional aquifer, in general this amount of drawdown would likely cause widespread absence of surface flow for large portions of the year. 


Long-Term Impacts—


Lowest Estimate – The lowest estimated drawdown at Reach 2 Spring up to 1,000 years after closure is less than 0.l foot (Montgomery). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Davidson Canyon. 


Estimate Based on Best-Fit Models – Based on the best-fit models, the estimated drawdowns at Reach 2 Spring 150 years after closure are less than 0.1 foot (Tetra Tech) and 0.3 foot (Montgomery). If occurring and if Reach 2 Spring is in connection with the regional aquifer, in general this amount of drawdown would noticeably reduce stream flows but would not result in widespread absence of flow. This amount of drawdown would potentially cause a reduction in the length of wet sections or even drying of some sections. Based on the best-fit models, the estimated drawdowns at Reach 2 Spring 1,000 years after closure are 0.3 foot (Tetra Tech) and 1.0 feet (Montgomery). If occurring and if Reach 2 Spring is in connection with the regional aquifer, in general this amount of drawdown would likely cause widespread absence of surface flow for large portions of the year. 


Highest Estimate – The highest estimated drawdown at Reach 2 Spring 150 years after closure is 3.0 feet, reaching 4.0 feet 1,000 years after closure (Montgomery). If occurring and if Reach 2 Spring is in connection with the regional aquifer, in general this amount of drawdown would likely cause widespread absence of surface flow for large portions of the year.


[bookmark: _Toc350262533][bookmark: _Toc350262534]Predicted Effects on Lower Cienega Creek Perennial Stream Flow


The potential for reduction of perennial stream flow on Lower Cienega Creek (Cienega Creek Reaches 4 and 5, as shown in figure 67) would be driven by two factors. Reduction of contribution from Davidson Canyon could affect Reach 5, and reduction of contribution from Upper Cienega Creek could affect Reaches 4 and 5. 


Based on the analysis of Davidson Canyon presented above, the same conclusions would apply to Lower Cienega Creek below the confluence with Davidson Canyon. Effects on Cienega Creek due to surface flow reduction would be minimal (see the “Effect on Groundwater Discharge from Davidson Canyon” part of the “Groundwater Quantity” resource section of this chapter).


The difference in hydrology between Upper Cienega Creek and Lower Cienega Creek makes it difficult to determine how changes in Upper Cienega Creek would propagate downstream. There is a geographic disconnect between the typically perennial sections of Upper Cienega Creek and Lower Cienega Creek. Over the past decade, Lower Cienega Creek has experienced negative stream flow trends due in great part to the ongoing drought. However, over this same time period, Upper Cienega Creek has exhibited relatively little change in summer or winter base flow. This does not indicate that Upper Cienega Creek is not an important contributor to flow to Lower Cienega Creek; rather, it suggests that Lower Cienega Creek also relies on other sources of water that are more sensitive to drought.


For predicting impacts, the most conservative approach is to assume that any changes on Upper Cienega Creek driven by groundwater drawdown would propagate to Lower Cienega Creek as well, and that similar changes in perennial stream flow would be experienced downstream as well as upstream. 


Summary of Impacts to Stream flow


To summarize impacts to stream flow, it is useful to translate the increase in risk of drying to the definitions of perennial, intermittent, and ephemeral streams. A perennial stream exhibits flow in response to groundwater most of the year, although dry spells do occur, as happened in June 2010 on Upper Cienega Creek. Slight increases in risk of drying, for instance from an average of 3 days per year to 4 days per year, would not shift the stream from perennial to intermittent. However, increases in the risk of drying that suggest dry spells would occur with regularity instead of infrequently could shift the stream from perennial to intermittent. For the purposes of this analysis, an increase in risk of drying to anything more than 30 days per year suggests that dry spells would occur regularly, likely during low summer flows in May and June and therefore would shift the stream from perennial to intermittent. Ephemeral streams flow only in response to storms, which occur approximately 15 days per year; therefore, an increase in risk of drying that extends longer than about 350 days per year would be considered to shift the stream from perennial or intermittent to ephemeral. As noted earlier, drawdown happens steadily over time, and impacts would be present at times other than the time frames of 50, 150, and 1,000 years after closure.





For Empire Gulch, the lowest estimates of drawdown would not change the perennial nature of the stream up to 150 years after closure, but the stream would be ephemeral by 1,000 years after closure.


For Empire Gulch, estimates of drawdown for best-fit models are mixed. Two of the best-fit models indicate that the stream would shift from perennial to intermittent by150 years after closure. One of the best-fit models indicates that the stream would be intermittent by 50 years after closure and ephemeral by 150 years after closure. All three best-fit models indicate that the stream would be ephemeral by 1,000 years after closure.


For Empire Gulch, the highest estimates of drawdown indicate a change from perennial to ephemeral stream by 50 years after closure.


For Upper Cienega Creek, the lowest estimates of drawdown would not change the perennial nature of the stream, even up to 1,000 years after closure.


For Upper Cienega Creek, estimates of drawdown for best-fit models are mixed. One best-fit model indicates that the perennial nature of the stream would not change even up to 1,000 years after closure. One best-fit model indicates the stream would remain perennial up through 150 years after closure but would gradually become intermittent by 1,000 years after closure. The third best-fit model indicates the stream would remain perennial up through 50 years after closure, would gradually become intermittent by 150 years after closure with dry periods averaging 1 month per year, and would become ephemeral by 1,000 years after closure.


For Upper Cienega Creek, the highest estimates of drawdown would not change the perennial nature of the stream up through 50 years after closure, but the stream would gradually become intermittent by 150 years after closure and would become ephemeral by 1,000 years after closure.


For Lower Cienega Creek, the same impacts experienced on Upper Cienega Creek are assumed to propagate downstream and be experienced on Lower Cienega Creek as well.


For Gardner Canyon, the lowest estimates of drawdown would not change the perennial nature of the stream, even up to 1,000 years after closure.


For Gardner Canyon, estimates of drawdown for best-fit models would not change the perennial nature of the stream up through 150 years after closure. At 1,000 years after closure, results are mixed, with one model indicating a perennial stream, one model indicating an intermittent stream, and one model indicating an ephemeral stream.


For Gardner Canyon, the highest estimates of drawdown would not change the perennial nature of the stream up through 50 years after closure. The stream would gradually become intermittent by 150 years after closure, and by 1,000 years after closure, the stream would be ephemeral.


The weight of the available evidence suggests that lower Davidson Canyon is not hydraulically connected to the regional aquifer that would be impacted by the pit dewatering. Changes in surface flow and, therefore, to the recharge to shallow alluvial aquifers are possible as a result of disturbance and the removal of portions of the watershed upstream by mining activities. There would be an estimated reduction in surface flow of 4.3 to 11.5 percent, depending on the alternative, but a similar effect on recharge is likely to be overpredicted because of the distance downstream of the project area and the high channel transmission losses. 


Indirect Effect on Water Quality due to Stream Flow Depletion


As noted, the risk of drying (i.e., shifting the nature of flow from perennial to intermittent or ephemeral) is only one of the negative outcomes that can occur from impact of drawdown along Upper Cienega Creek, Empire Gulch, and Gardner Canyon. Extremely low-flow conditions can also have an effect, primarily due to potential changes in water quality.


Under existing conditions, Upper Cienega Creek seasonally experiences depths of flow as low as about 0.3 foot in May and June. As the amount of flow in the stream decreases, water temperatures can increase, dissolved oxygen can become depleted, nutrient loads can become more concentrated, and the assimilative capacity of the stream can be reduced. The exact amount of change in water quality cannot be easily quantified, but down to depths of 0.3 foot, the water quality would remain within the seasonal variation experienced under existing conditions.


The risk of extremely low-flow conditions (defined for this analysis as 0.2 foot or less) has been quantified. While the analysis contained in this section is quantitative, it reflects predicted impacts from relatively small amounts of groundwater drawdown, often fractions of a foot, that are occurring decades, hundreds, or even 1,000 years in the future. The conclusion of groundwater experts consulted by the Coronado is that such small drawdowns are beyond the ability of these groundwater models, or any groundwater model, to accurately predict (see the “Groundwater Quantity” resource section in chapter 3). It is important to understand that the detailed predictions contained in this section are meant to inform the decision and to show what could potentially happen if the model predictions were to occur as modeled; however, this does not change the overall uncertainty.


Under these conditions, water quality would continue to deteriorate and would reach levels not typically experienced in the stream. Note that the impacts described below do not include any periods when the stream has been predicted to be ephemeral (see “Effects on Perennial Stream flow” part of this resource section).


For Empire Gulch, the lowest estimates of drawdown indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change.


For Empire Gulch, estimates of drawdown for best-fit models mostly indicate a substantial increase in the risk of extremely low-flow conditions and degraded water quality starting as early as 50 years after closure, increasing from an average of 4 days per year to at least 146 days per year, although one model indicates no changes at 50 years after closure. By 150 years after closure, substantial portions of the year (283 days per year) would be experiencing low-flow conditions and degraded water quality.


For Upper Cienega Creek, the lowest estimates of drawdown indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change up to 150 years after closure. At 1,000 years after closure, the risk increases somewhat from an average of 4 days per year under existing conditions to 88 days per year. These days would occur seasonally during the summer.


For Upper Cienega Creek, estimates of drawdown for best-fit models indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change up to 50 years after closure. At 150 years after closure, the risk increases from an average of 4 days per year under existing conditions to anywhere from 88 to 283 days per year. At 1,000 years after closure, the risk increases to anywhere from 88 days to nearly the whole year (339 days).


For Upper Cienega Creek, the highest estimates of drawdown indicate a substantial increase in the risk of extremely low-flow conditions and degraded water quality starting as early as 50 years after closure, increasing from an average of 4 days per year to 146 days per year, and eventually to nearly the whole year (352 days) by 150 years after closure.


For Gardner Canyon, the lowest estimates of drawdown indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change.


For Gardner Canyon, estimates of drawdown for best-fit models indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change up to 50 years after closure. At 150 years after closure results are mixed, indicating anywhere from no change in risk up to an increase to146 days of extremely low-flow conditions and degraded water quality. At 1,000 years after closure results remain mixed, indicating anywhere from no change in risk up to nearly the whole year (352 days).


For Gardner Canyon, the highest estimates of drawdown indicate an increase in the risk of extremely low-flow conditions and degraded water quality starting as early as 50 years after closure, increasing from an average of 4 days per year to 88 days per year, and eventually to nearly the whole year (349 days) by 150 years after closure.


Indirect Effect on Riparian Vegetation


The direct disturbance of xeroriparian vegetation present in onsite washes varies by alternative and is presented by alternative later in this section. This section addresses the indirect effects on riparian vegetation beyond the surface disturbance within the project area, owing either to changes in stormwater runoff or to changes in groundwater levels. The analysis contained in this section depends on the quantitative assessment provided earlier in this chapter. That assessment was based on predicted impacts from relatively small amounts of groundwater drawdown, often fractions of 
a foot, that are occurring decades, hundreds, or even 1,000 years in the future. The conclusion of groundwater experts consulted by the Coronado is that such small drawdowns are beyond the ability of these groundwater models, or any groundwater model, to accurately predict (see the “Groundwater Quantity” resource section in chapter 3). It is important to understand that the detailed predictions contained in this section are meant to inform the decision and to show what could potentially happen if the model predictions were to occur as modeled; however, this does not change the overall uncertainty. 


[bookmark: _Toc350262535]Predicted Effect on Riparian Vegetation in Empire Gulch


Hydroriparian habitat is present. An estimated 407 acres has been mapped as hydroriparian habitat and may be affected. Xeroriparian habitat is also present but is unlikely to be affected.


Lowest Estimate


In the near term, the lower estimates of groundwater drawdown (0.1 foot) would not be likely to result in any changes to riparian vegetation or impacts to aquatic vegetation. In the long term, the lower estimates of groundwater drawdown (2.3 feet) would be unlikely to cause widespread mortality or transition from hydroriparian to xeroriparian habitat since many of these species can still access water several feet below ground surface. However, cottonwood/willow forest would experience stress due to deeper groundwater availability, including a decrease in canopy height and vegetation volume. While total conversion from a hydroriparian to a xeroriparian corridor is unlikely, there is likely to be contraction of the hydroriparian area, with conversion occurring at the transitional margins of the habitat. Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. In the long term, wetland complexes within the hydroriparian zone would likely experience drying and mortality of obligate wetland plants, and aquatic vegetation would experience widespread mortality.


Estimate Based on Best-Fit Models


In the near term, the estimates of groundwater drawdown based on the best-fit models (0.2 foot) would not be likely to result in any changes to riparian vegetation. In the long term, the estimates of groundwater drawdown based on the best-fit models (4.3 feet) would contribute to mortality and a transition from hydroriparian to xeroriparian habitat. Cottonwood/willow forest would experience increased mortality rates and a decrease in canopy height and vegetation volume, and the transition from cottonwood/willow forest to deeper rooted tamarisk or mesquite would be encouraged. Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. In the long term, wetland complexes within the hydroriparian zone would likely experience drying and mortality of obligate wetland plants, and aquatic vegetation would experience widespread mortality.


Highest Estimate 


In the near term, the higher estimate of groundwater drawdown (1.8 feet) would be unlikely to cause widespread mortality or transition from hydroriparian to xeroriparian habitat, but cottonwood/willow forest would experience stress due to deeper groundwater availability, including a decrease in canopy height and vegetation volume. While total conversion from a hydroriparian to a xeroriparian corridor is unlikely, there is likely to be contraction of the hydroriparian area, with conversion occurring at the transitional margins of the habitat. Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. In the long term, the higher estimate of groundwater drawdown (6.0 feet) would contribute to mortality and a transition from hydroriparian to xeroriparian habitat. Cottonwood/willow forest would experience increased mortality rates and a decrease in canopy height and vegetation volume, and the transition from cottonwood/willow forest to deeper rooted tamarisk or mesquite would be encouraged. Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. In the near term and long term, wetland complexes within the hydroriparian zone would likely experience drying and mortality of obligate wetland plants, and aquatic vegetation would experience widespread mortality.


[bookmark: _Toc350262538]Predicted Effect on Riparian Vegetation in Cienega Creek (Reaches 1 through 5)


Lowest Estimate


The lower estimates of groundwater drawdown (less than 0.1 foot) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure.


Estimate Based on Best-Fit Models


The estimates of groundwater drawdown based on the best-fit models (up to 0.5 foot) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure. 


Highest Estimate 


The higher estimate of groundwater drawdown (up to 0.8 foot) would not be likely to result in widespread changes to riparian vegetation, even up through 1,000 years after mine closure. However, while total conversion from a hydroriparian to a xeroriparian corridor is unlikely, there is likely to be contraction of the hydroriparian area, with conversion occurring at the transitional margins of the habitat.


[bookmark: _Toc350262541]Predicted Effect on Riparian Vegetation in Gardner Canyon (Reaches 1 and 2)


Lowest Estimate 


The lower estimates of groundwater drawdown (less than 0.1 foot) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure.


Estimates Based on Best-Fit Models 


The estimates of groundwater drawdown based on best-fit models (up to 0.5 foot) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure. 


Highest Estimate 


The higher estimate of groundwater drawdown (up to 0.8 foot) would not be likely to result in widespread changes to riparian vegetation, even up through 1,000 years after mine closure. However, while total conversion from a hydroriparian to a xeroriparian corridor is unlikely, there is likely to be contraction of the hydroriparian area, with conversion occurring at the transitional margins of the habitat.


[bookmark: _Toc350262542]Predicted Effect on Riparian Vegetation in Davidson Canyon (Reach 1)


[bookmark: _Toc350262543]Predicted Hydrologic Changes


This reach of Davidson Canyon is upstream of the confluence with Barrel Canyon. No changes in surface flow are expected to occur.


Drawdown in the regional aquifer is predicted to range from 10 to 100 feet in this location; however, this reach of Davidson Canyon is primarily xeroriparian, with pockets of mesoriparian vegetation. Some of this vegetation may rely on groundwater but would most likely be relying on shallow alluvial groundwater, as there are no indications of perennial or intermittent flow in this reach and no extensive hydroriparian or mesoriparian galleries. No change would be expected to occur with shallow alluvial groundwater.


[bookmark: _Toc350262544]Expected Effects on Riparian Vegetation


No areas of riparian vegetation associated with this reach of Davidson Canyon would be expected to be impacted based on the hydrologic changes described above.


[bookmark: _Toc350262545]Predicted Effect on Riparian Vegetation in Davidson Canyon (Reach 2)


[bookmark: _Toc350262546]Predicted Hydrologic Changes


As with Reach 1 of Davidson Canyon, drawdown in the regional aquifer is predicted (ranging from 5 to 10 feet). However, there are no indications of connection of this reach to regional groundwater. 


On the other hand, changes in surface flow can be estimated to occur along this reach and would range from 13.1 to 34.8 percent (SWCA Environmental Consultants 2012d). This reach is close enough to the mine disturbance in Barrel Canyon that this prediction has a relatively high level of certainty. This change in surface flow may reduce the amount of stormwater recharging the shallow alluvial aquifer and therefore the amount available for riparian habitat.
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This reach of Davidson Canyon is characterized as xeroriparian habitat with pockets of mesoriparian habitat; these pockets of mesoriparian habitat may be supported by shallow alluvial groundwater. Pockets of mesoriparian habitat may experience reduced recruitment, increased mortality rates, decreased canopy height and vegetation volume, and potentially a transition to deeper rooted species such as tamarisk or mesquite. An estimated 502 acres has been mapped by Pima County as hydroriparian habitat along this reach (although reinterpreted for this analysis as xeroriparian with pockets of mesoriparian) and may be affected. The acreage that may be affected (502 acres) is less than that shown for Davidson Canyon Reach 2 in table 110 (570 acres), as some of the riparian areas along adjoining tributaries are unlikely to be affected by reductions in surface flow.


The major xeroriparian species present are adapted to cyclical climatic conditions and do not rely on groundwater. Effects on this xeroriparian habitat, from less water availability and reduced flood disturbance, could vary greatly, from reduced vegetation volume to mortality of individuals; however, a complete loss of xeroriparian habitat is unlikely. 
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[bookmark: _Toc350262549]Predicted Hydrologic Changes


While historically some perennial or intermittent stream flow has occurred in Reach 4 of Davidson Canyon, as analyzed earlier in this section, the water sources in lower Davidson Canyon are unlikely to be connected with the regional aquifer or to experience changes owing to drawdown in that aquifer.


Changes in surface flow can be estimated to occur along these reaches and would range from 4.3 to 11.5 percent (SWCA Environmental Consultants 2012d); these changes theoretically could affect recharge to the shallow alluvial aquifer. However, these reaches are a great distance downstream, and as previously discussed, given the travel distance from Barrel Canyon, the recharge in lower Davidson Canyon is more likely to derive from closer tributaries, although certainly during larger flow events contribution from Barrel Canyon could occur. The effect on recharge is likely to be overestimated, with the contribution being less owing to the distance downstream of the project area and substantial channel losses. Predictions of losses to recharge to the shallow alluvial aquifer and therefore loss of water available to support riparian vegetation have a high level of uncertainty.
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Reach 3 of Davidson Canyon consists of xeroriparian habitat with pockets of mesoriparian habitat that may be supported by shallow alluvial groundwater. The major xeroriparian species present are adapted to cyclical climatic conditions and do not rely on groundwater. Effects on this xeroriparian habitat from less water availability and reduced flood disturbance are unlikely, given the expected reduction in flow. 


Pockets of mesoriparian habitat are similarly unlikely to experience effects, given the unlikely effects on recharge of the alluvial aquifer.


Reach 4 of Davidson Canyon has been classified as hydroriparian habitat. Similarly, this habitat is unlikely to experience effects, given the unlikely effects on recharge of the alluvial aquifer.


[bookmark: _Toc350262551]Predicted Effect on Riparian Vegetation in Barrel Canyon (Reaches 1 and 2)


[bookmark: _Toc350262552]Predicted Hydrologic Changes


Drawdown in the regional aquifer is predicted to range from 10 to 100 feet in this location; however, this reach of Barrel Canyon is primarily xeroriparian, with pockets of mesoriparian vegetation. Some of this vegetation may rely on regional groundwater but is most likely relying on shallow alluvial groundwater, as there are no indications of perennial or intermittent flow in this reach and no extensive hydroriparian or mesoriparian galleries. 


The primary hydrologic changes along Barrel Canyon would be the result of a reduction in surface runoff, which with high certainty would range from 17.2 to 45.8 percent. Even for the Barrel Alternative, for which stormwater management was redesigned to maximize downstream flow, this percentage only reflects the postclosure reduction in flow, and greater effects would be felt generally in the first 10 years of the mine life (up to a 30 to 40 percent reduction) before concurrent reclamation is established that allows more water to flow to the downstream watershed. The reduction in runoff would persist in the long term, even after final reclamation and closure, as some portions of the watershed would be permanently cut off. 
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These reaches of Barrel Canyon are considered xeroriparian habitat with pockets of mesoriparian habitat. The primary concern is not the reduction in recharge of a shallow alluvial aquifer, as the major xeroriparian and mesoriparian species present are adapted to cyclical climatic conditions and do not rely on groundwater. Instead, the decrease in overall water availability in general would result in changes in riparian vegetation. These changes are difficult to quantify. Unlike hydroriparian species and the extensive studies on the San Pedro River and elsewhere, changes in xeroriparian vegetation as a result of water availability have not been greatly studied. In general, water availability does not necessarily change the species makeup of xeroriparian habitat but reduces the overall vitality, extensiveness, and health. These effects are quite easy to observe; overall water availability is the sole difference between the four classes of xeroriparian habitat defined and mapped by Pima County. 


Effects on this xeroriparian habitat from less water availability and reduced flood disturbance could vary greatly, from reduced vegetation volume to mortality of individuals. A complete loss of xeroriparian habitat is unlikely, but a transition from high quality xeroriparian habitat to lesser quality xeroriparian habitat is highly likely in these reaches of Barrel Canyon. A total of 162 acres of riparian habitat has been mapped along these reaches that may be affected. The acreage that may be affected (162 acres) is less than that shown for Barrel Canyon Reaches 1 and 2 in table 110 (205 acres), as some of the riparian areas along adjoining tributaries are unlikely to be affected by reductions in surface flow.


Monitoring Intended to Assess Potential Stream Flow Impacts


In consideration of the uncertainty associated with predicting long-term impact to stream flow, three monitoring components have been incorporated into the “Mitigation and Monitoring Plan” (see appendix B for full details). The monitoring includes:


· Monitoring to determine impacts from pit dewatering on downstream sites in Barrel and Davidson Canyons (FS-BR-22). Monitoring would be conducted of surface water, alluvial groundwater, and deeper groundwater at sites in Barrel and Davidson Canyons. Several locations have already been installed and are being actively monitored, whereas others would require access from landowners. 


· [bookmark: _Toc350262554]Periodic validation and rerun of groundwater model throughout life of mine (FS-BR-27). This measure would involve basic data collection of water levels, meteorological data, and water balance components, which would allow for the predictions of groundwater impacts to be revised based on actual hydrologic observations. Specific wells to be monitored are listed in appendix B.


· Continued operation and data gathering of USGS flow gage that would provide data for surface water flows downstream of the mine site (RC-SW-01). Rosemont Copper would annually fund the USGS to operate and maintain the existing flow gage at Barrel Canyon.


Contextual Discussion of Effects on Empire Gulch and Cienega Creek


Empire Gulch


The potential impacts to Empire Gulch discussed above describe the changes to the natural environment, specifically changes that would occur in the type of vegetation and habitat in Empire Gulch, and the potential transition of the stream from perennial to ephemeral. Those impacts would also have more widespread effects on the human environment in Empire Gulch. 


The historic Empire Ranch has been a working cattle ranch since the 1860s, and in 1976, it was listed in the National Register of Historic Places (NRHP). In the 1980s, public support developed to preserve the ranch and its natural resources in their pristine condition, which culminated in 1988 with a series of land exchanges that placed the property into public ownership under the administration of the BLM. Located in the heart of Empire Gulch and the Las Cienegas National Conservation Area, Empire Ranch is still a draw for the historic importance of the ranch itself and the natural beauty of the area. Ranching continues, as well as recreation activities, public events, and ongoing efforts to preserve and enhance the natural resources in this area. In 1997, the Empire Ranch Foundation was established as a private nonprofit organization to work with the BLM to develop private support to preserve the ranch buildings and enhance the educational and recreational opportunities it offers to the general public.


There is great uncertainty with the predictions regarding how much, where, and how fast groundwater drawdown might occur from dewatering associated with the mine pit. Based on the best available science as described in this resource section, impacts to Empire Gulch are more certain to occur than those to other perennial streams, and most scenarios indicate that effects would be seen within 50 years of closure of the mine. These effects would gradually increase over time, likely affecting flow at the springs in Empire Gulch, stream flow within the Empire Gulch channel, and the riparian gallery present along the channel. Due to the Forest Service’s jurisdictional limitation that mitigation measures can be required only on NFS surface resources, no mitigation measures are proposed that would directly offset the impacts predicted to occur along Empire Gulch (see the “Mitigation and Monitoring” part of chapter 2, and appendix B for further detail).


These changes over time would not affect the historic nature of Empire Ranch, the ranch buildings, or likely even the continuing ranching operations. However, the eventual absence of free-flowing water, the loss of large trees, and the transition into a drier desert wash like that farther upstream would cause a substantial change to the character of Empire Ranch and the natural setting that is currently enjoyed at the ranch. This would represent a loss of some of the characteristics for which Empire Ranch was preserved and protected.


Cienega Creek


Cienega Creek extends from its headwaters near Sonoita approximately 36 miles downstream, flowing through both the Las Cienegas National Conservation Area and the Cienega Creek Natural Preserve. Throughout much of this length, Cienega Creek exhibits perennial or intermittent stream flow, and an extensive gallery of cottonwood and willow is supported along the Creek. In addition, the flood plain of Cienega Creek contains the remnants of once-extensive cienegas, or areas of shallow groundwater and wetland complexes.


Cienega Creek is noted for both scenic beauty and ecological significance. It forms an important connection for wildlife movement between sky islands in southern Arizona. It is one of the few remaining examples of a desert riparian community, exhibiting a high level of plant diversity in a relatively small geographic area. Pima County notes that the habitat along Cienega Creek supports more than 280 native species of mammals, birds, reptiles, amphibians, fish, and insects that either reside in or frequent the preserve and provides habitat for neotropical migratory birds, which seasonally use the area for nesting. The presence of perennial stream flow supports native frog and fish populations, including threatened and endangered species.


The ecological, recreation, and cultural importance of Cienega Creek is tied irrevocably to its hydrology. Cienega Creek is valuable because it is a perennial riparian corridor. Predictions of impact to Cienega Creek are less certain than those for Empire Gulch and encompass a wide range of possibilities, from no impact at all, to extensive dewatering and drying. The timing is also uncertain, with possible changes occurring many decades or hundreds of years in the future. Changes in the hydrology severe enough to cause dewatering of Cienega Creek are one possible outcome of the mine, and the likelihood of mine effects becoming severe enough to dewater Cienega Creek also increases with climate change and increased groundwater demand within the basin. If these severe effects were to occur, much of the value of Cienega Creek for recreation, wildlife habitat, scenic beauty, and cultural importance would be lost.


Effect on Outstanding Arizona Waters


[bookmark: _Toc350262555]Seven criteria were developed by the Coronado for the purposes of the FEIS and are assessed to analyze potential impacts to Outstanding Arizona Waters: changes in perennial stream flow; change in groundwater quality; change in surface water quality and ability to meet wadeable, perennial standards; change in riparian vegetation; change in geomorphology; and change in subflow. These are summarized in table 111 for the Outstanding Arizona Water reaches of lower Davidson Canyon and lower Cienega Creek and in table 113 for the Outstanding Arizona Water reaches of Upper Cienega Creek. This analysis reflects the criteria developed and analyzed by the Coronado, which will differ from those used by the State of Arizona to make their determination of the ability of the proposed project to meet regulatory requirements.


Davidson Canyon and Lower Cienega Creek


Potential impacts to each of the seven assessment criteria for Outstanding Arizona Waters are summarized in table 111 for Davidson Canyon and Lower Cienega Creek (below the confluence with Davidson Canyon). Each assessment criterion is also further described below.


[bookmark: _Toc350262556][bookmark: _Toc360530197]Ability to Meet Antidegradation Standards


Predicted water quality for stormwater runoff in Barrel Canyon is discussed in the “Surface Water Quality” resource section, as are all known existing water quality data for Davidson Canyon, Lower Cienega Creek, and Barrel Canyon. 



[bookmark: _Toc372795208]Table 111. Potential to affect Outstanding Arizona Water in Davidson Canyon and Lower Cienega Creek


			Criteria


			EIS Resource Section 
that Contains Analysis


			Summary of Impacts





			Perennial Stream Flow


			Seeps, Springs, and Riparian Areas


			Possible 4.3 to 11.5% reduction in recharge of alluvial aquifer from surface flow; impacts muted by distance flow has to travel from site to downstream; prediction has high level of uncertainty. Perennial flow in lower Davidson Canyon is not occurring at present and has not occurred for several years; unlikely to be affected by changes in recharge; no impacts predicted.





			Groundwater Quality


			Groundwater Quality and Geochemistry


			Seepage does not exceed any aquifer water quality standards; no impacts predicted.





			Surface Water Quality


			Surface Water Quality and Seeps, Springs, and Riparian Areas


			Predicted runoff water quality from waste rock and soil cover meets surface water quality standards in Barrel Canyon, or standards are already exceeded. Full analysis of antidegradation standards and compliance with surface water standards in the Outstanding Arizona Water reaches of Davidson Canyon and Cienega Creek is under the jurisdiction of ADEQ and has not yet been conducted. However, screening analysis developed by the Coronado suggests that molybdenum and sulfate may be elevated in mine stormwater runoff but are likely to be reduced in part by several mitigations, including waste rock segregation requirements (discussed in detail below, see table 112). 





			Riparian Vegetation


			Seeps, Springs, and Riparian Areas


			Based on the expected changes in runoff (from 4.3 to 11.5% reduction), no changes in riparian vegetation expected.





			Geomorphology


			Surface Water Quality


			Sediment loads in system would change, but geomorphology of stream channel is unlikely to change; scour/aggradation changes to Outstanding Arizona Water highly unlikely.





			Subflow (for Lower Cienega Creek)


			Groundwater Quantity


			Contribution of Davidson Canyon subflow to Cienega Creek estimated at 8 to 24%; possible 4.3 to 11.5% reduction in recharge of Davidson Canyon alluvial aquifer from surface flow; impacts muted by distance flow has to travel from site to downstream; therefore, prediction has high level of uncertainty. Cumulatively, possible reduction in flow in Lower Cienega Creek owing to reduction in subflow from Davidson Canyon is minimal.





			Ability to Meet Anti-Degradation Standards and Wadeable, Perennial Standards


			Seeps, Springs, and Riparian Areas; Surface Water Quality


			Discussed in detail below.








Direct comparison of predicted water quality from waste rock runoff (see “Surface Water Quality” resource section) to the existing water quality in Davidson Canyon and Lower Cienega Creek is problematic and not appropriate, given that the Outstanding Arizona Water portion of Davidson Canyon is more than 12 miles downstream in the watershed and the contribution from the mine 
site would represent only a portion of the runoff reaching the Outstanding Arizona Water. More importantly, there are no known stormwater samples available for either Davidson Canyon or Lower Cienega Creek. All known water quality samples, including those contained in the “Surface Water Quality” resource section, are for base flow, not storm flow. 


Because there are no known stormwater samples from anywhere within the Davidson Canyon watershed, except those collected by Rosemont Copper in Barrel Canyon, it is impossible to conduct a full analysis of whether the mine would degrade water quality in the Outstanding Arizona Water segments of Davidson Canyon and Lower Cienega Creek. Not only does this prevent comparison of predicted stormwater quality with existing stormwater quality in these Outstanding Arizona Water reaches, but because Arizona surface water standards change based on water hardness, it also prevents even a comparison of predicted stormwater quality with surface water quality standards in the Outstanding Arizona Water reaches. Furthermore, based on discussions with ADEQ on preliminary drafts of the FEIS, it was made clear to the Coronado that the responsibility and jurisdiction for assessing whether the mine meets antidegradation criteria lie with ADEQ. The person seeking authorization for a regulated discharge to a tributary to, or upstream of, an Outstanding Arizona Water (in this case Rosemont Copper) has the responsibility to demonstrate to the State of Arizona that the regulated discharge will not degrade existing water quality in the downstream Outstanding Arizona Water. This demonstration by Rosemont Copper, and determination by the State of Arizona, has not yet been completed. Independent of this determination, the potential for degradation of Outstanding Arizona Waters was raised by the public as an issue of importance and therefore the Forest Service has the responsibility under NEPA to take a “hard look” at the potential for degradation. The Coronado determined that a screening-level analysis could be conducted with available data to identify potential constituents that could be elevated by the runoff from the waste rock facility. 


Results from the screening analysis are summarized in table 112 and described more fully in the record (SWCA Environmental Consultants 2013k). Two scenarios are assessed, corresponding to the two scenarios assessed in the “Surface Water Quality” resource section: runoff from waste rock, and runoff from soil cover. Based on the screening analysis, concentrations of most constituents actually are predicted to decrease under postmine conditions. Concentrations of several other constituents are suggested to increase, including total and dissolved fluoride, dissolved aluminum, dissolved selenium, and dissolved sodium. These increases are less than 10 percent and may not be considered significant, given the relatively great uncertainty associated with this analysis. The screening analysis for runoff from waste rock indicates that two constituents may be elevated in mine runoff at levels that suggest they could present antidegradation problems: total and dissolved molybdenum, and total and dissolved sulfate. The screening analysis for runoff from soil cover suggests that molybdenum and sulfate would not be elevated but that dissolved arsenic, dissolved iron, and dissolved sodium could present antidegradation problems. In addition, dissolved and total mercury is substantially higher. Most waste rock samples contained mercury concentrations below detection limits (74 out of 78 samples collected), but these detection limits are higher than surface water standards and therefore are not able to be incorporated into this part of the analysis. Many or even all of these unusable samples could have very low mercury concentrations. The usable samples include one sample with a very high concentration of mercury (0.03 mg/L). Because of the small number of usable samples, this single sample has a large influence on the predictions. However, it appears to be a legitimate sample, and it still indicates a potential for degradation from stormwater interacting with soil cover. 
The actual runoff water quality would be predicted to be a mix of the waste rock and soil cover estimates.
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[bookmark: _Toc360530198][bookmark: _Toc372795209]Table 112. Summary of screening analysis to identify potential problem constituents in mine runoff


			


			Average of Existing Water Quality in Barrel Canyon and Tributaries (mg/L)


			Predicted Runoff Water Quality from Waste Rock (mg/L)


			Predicted Runoff Water Quality from Soil Cover (mg/L)


			Premine Prediction of Watershed Water Quality (mg/L)*


			Postmine Prediction of Watershed Water Quality using Waste Rock Runoff
(mg/L)†


			Percent Difference between Pre- and Postmine Watershed Water Quality‡


			Postmine Prediction of Watershed Water Quality using Soil Cover Runoff (mg/L)†


			Percent Difference between 
Pre- and Postmine Watershed Water Quality†





			Aluminum (dissolved)


			0.4248


			0.2050


			0.4870


			0.4248


			0.3918


			−8%


			0.4341


			2%





			Aluminum (total)


			87.14


			0.2050


			0.4870


			87.14


			74.10


			−15%


			74.14


			−15%





			Antimony (dissolved)


			0.0240


			0.0100


			0.0052


			0.0240


			0.0219


			−9%


			0.0212


			−12%





			Antimony (total)


			0.0436


			0.0100


			0.0052


			0.0436


			0.0386


			−12%


			0.0379


			−13%





			Arsenic (dissolved)


			0.0161


			0.0130


			0.0335


			0.0161


			0.0157


			−3%


			0.0187


			16%





			Arsenic (total)


			0.1123


			0.0130


			0.0335


			0.1123


			0.0974


			−13%


			0.1005


			−11%





			Barium (dissolved)


			0.0783


			0.0071


			0.0047


			0.0783


			0.0676


			−14%


			0.0672


			−14%





			Barium (total)


			1.1623


			0.0071


			0.0047


			1.1623


			0.9890


			−15%


			0.9886


			−15%





			Beryllium (dissolved)


			0.0084


			0.0010


			0.0010


			0.0084


			0.0072


			−13%


			0.0072


			−13%





			Beryllium (total)


			0.0123


			0.0010


			0.0010


			0.0123


			0.0106


			−14%


			0.0106


			−14%





			Cadmium (dissolved)


			0.0058


			0.0010


			0.0010


			0.0058


			0.0051


			−12%


			0.0051


			−12%





			Cadmium (total)


			0.0238


			0.0010


			0.0010


			0.0238


			0.0204


			−14%


			0.0204


			−14%





			Calcium (dissolved)


			25.24


			16.42


			6.6


			25.24


			23.92


			−5%


			22.44


			−11%





			Calcium (total)


			214.9


			16.42


			6.6


			214.9


			185.1


			−14%


			183.7


			−15%





			Chloride (dissolved)


			2.804


			0.9630


			0.5357


			2.804


			2.528


			−10%


			2.463


			−12%





			Chloride (total)


			5.679


			0.9630


			0.5357


			5.679


			4.972


			−12%


			4.907


			−14%





			Chromium (dissolved)


			0.0136


			0.0030


			0.0030


			0.0136


			0.0120


			−12%


			0.0120


			−12%





			Chromium (total)


			0.1105


			0.0030


			0.0030


			0.1105


			0.0944


			−15%


			0.0944


			−15%





			Copper (dissolved)


			0.0331


			0.0085


			0.0067


			0.0331


			0.0294


			−11%


			0.0291


			−12%





			Copper (total)


			2.947


			0.0085


			0.0067


			2.947


			2.507


			−15%


			2.506


			−15%





			Fluoride (dissolved)


			0.2500


			0.3316


			0.2063


			0.2500


			0.2622


			5%


			0.2434


			−3%





			Fluoride (total)


			0.2163


			0.3316


			0.2063


			0.2163


			0.2336


			8%


			0.2148


			−1%





			Iron (dissolved)


			0.1418


			0.1638


			0.2433


			0.1418


			0.1451


			2%


			0.1570


			11%





			Iron (total)


			102.7


			0.1638


			0.2433


			102.7


			87.3


			−15%


			87.33


			−15%





			Lead (dissolved)


			0.0235


			0.0048


			0.0151


			0.0235


			0.0207


			−12%


			0.0222


			−5%





			Lead (total)


			0.8837


			0.0048


			0.0151


			0.8837


			0.7519


			−15%


			0.7534


			−15%





			Magnesium (dissolved)


			1.990


			1.064


			0.8167


			1.990


			1.851


			−7%


			1.814


			−9%





			Magnesium (total)


			47.89


			1.064


			0.8167


			47.89


			40.86


			−15%


			40.83


			−15%





			Manganese (dissolved)


			0.3406


			0.0069


			0.1610


			0.3406


			0.2905


			−15%


			0.3136


			−8%





			Manganese (total)


			6.131


			0.0069


			0.1610


			6.131


			5.212


			−15%


			5.235


			−15%





			Mercury (dissolved)


			0.0001


			0.0002


			0.0101


			0.0001


			0.0002


			9%


			0.0016


			1050%





			Mercury (total)


			0.0007


			0.0002


			0.0101


			0.0007


			0.0006


			−10%


			0.0021


			201%





			Molybdenum (dissolved)


			0.0172


			0.0405


			0.0117


			0.0172


			0.0207


			20%


			0.0164


			−5%





			Molybdenum (total)


			0.0178


			0.0405


			0.0117


			0.0178


			0.0212


			19%


			0.0169


			−5%





			Nickel (dissolved)


			0.2966


			0.0050


			0.0050


			0.2966


			0.2529


			−15%


			0.2529


			−15%





			Nickel (total)


			0.6783


			0.0050


			0.0050


			0.6783


			0.5773


			−15%


			0.5772


			−15%





			Nitrate + Nitrite (total, as N)


			1.704


			0.031


			Not sampled


			1.704


			1.453


			−15%


			Not sampled


			Not sampled





			Potassium (dissolved)


			4.795


			2.934


			1.503


			4.795


			4.515


			−6%


			4.301


			−10%





			Potassium (total)


			28.46


			2.934


			1.503


			28.46


			24.63


			−13%


			24.42


			−14%





			Selenium (dissolved)


			0.0140


			0.0200


			0.0200


			0.0140


			0.0149


			6%


			0.0149


			6%





			Selenium (total)


			0.9864


			0.0200


			0.0200


			0.9864


			0.8414


			−15%


			0.8414


			−15%





			Silver (dissolved)


			0.0090


			0.0025


			0.0025


			0.0090


			0.0080


			−11%


			0.0080


			−11%





			Silver (total)


			2.714


			0.0025


			0.0025


			2.714


			2.307


			−15%


			2.307


			−15%





			Sodium (dissolved)


			2.518


			4.167


			6.1


			2.518


			2.765


			10%


			3.055


			21%





			Sodium (total)


			7.008


			4.167


			6.1


			7.008


			6.582


			−6%


			6.872


			−2%





			Sulfate (dissolved)


			4.475


			33.126


			1.98


			4.475


			8.773


			96%


			4.101


			−8%





			Sulfate (total)


			7.793


			33.126


			1.98


			7.793


			11.593


			49%


			6.921


			−11%





			Thallium (dissolved)


			0.0136


			0.0082


			0.0028


			0.0136


			0.0128


			−6%


			0.0120


			−12%





			Thallium (total)


			0.0328


			0.0082


			0.0028


			0.0328


			0.0291


			−11%


			0.0283


			−14%





			Total Dissolved Solids


			194.68


			78.41


			Not sampled


			194.68


			177.24


			−9%


			Not sampled


			Not sampled





			Zinc (dissolved)


			0.0697


			0.0058


			0.0066


			0.0697


			0.0601


			−14%


			0.0602


			−14%





			Zinc (total)


			2.202


			0.0058


			0.0066


			2.202


			1.873


			−15%


			1.873


			−15%








Notes: 


Bold numbers indicate that the screening analysis suggests a significant increase in postmine concentrations (greater than a 10 percent change).


* No stormwater quality samples have been identified anywhere within the Davidson Canyon watershed, except for those samples collected by Rosemont Copper in Barrel Canyon and its tributaries. Therefore, the premine watershed water quality can only be estimated by using these water quality samples.


† Postmine water quality is estimated by using a weighted average, with 15% contribution from the predicted runoff from the waste rock or soil cover, and 85% contribution from the existing water quality in Barrel Canyon, which is assumed to be representative of the watershed as a whole for lack of other stormwater samples.


‡ Negative numbers indicate water quality is improved from existing conditions; positive numbers indicate water quality is degraded from existing conditions.
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As noted in the “Surface Water Quality” resource section, there are several mitigations that suggest this is a conservative estimate. These include the requirement for operational testing and segregation of waste rock that may have the potential for acid generation or that may be problematic with respect to water quality, along with the placement of a cover of growth media over much of the waste rock facility. The screening analysis presented assumes that all stormwater runoff has the opportunity to interact with waste rock and that no waste rock has been segregated. 


The Forest Service does not have the responsibility or jurisdiction to determine whether or not the mine would degrade water quality or violate water quality standards in the Outstanding Arizona Water reaches; this determination responsibility lies with ADEQ. However, the Forest Service does have the responsibility to assess and disclose potential resource impacts; the purpose of the screening analysis is intended to assess the potential to impact water quality beyond Barrel Canyon.


The “Groundwater Quality and Geochemistry” resource section also analyzes the potential for tailings seepage to daylight in Barrel Canyon. As noted in that section, the amount of seepage is equivalent to about 13 acre-feet per year, which is less than 1 percent of the average annual runoff. 
As a total of the entire watershed being analyzed under the screening analysis, the volume of tailings seepage is incredibly small, about 1 part in 1,000. The same screening analysis was conducted that incorporated tailings seepage into storm flows, but the results did not change from the scenarios already considered and shown in table 112.


[bookmark: _Toc350262557]Ability to Meet Wadeable, Perennial Stream Standards


Lower Cienega Creek currently meets the regulatory definition of a wadeable, perennial stream. 
As such, regulatory requirements specific to biological integrity (taxa richness, species composition, tolerance, and functional organization comparable to that of a stream with reference conditions in Arizona) and bottom deposits would need to be met. With the exception of water quality described above, changes predicted in Lower Davidson Canyon and Lower Cienega Creek are limited to 4.3 to 11.5 percent reduction in ephemeral storm flow. Biological communities in Lower Cienega Creek would be sensitive to changes in base flow but are unlikely to be affected by changes in ephemeral storm flow. It was also concluded that this level of change in stormwater availability is unlikely to substantially change the amount of subflow from Davidson Canyon to Cienega Creek. Based on the analyses conducted, no expected effects from the proposed mine would have the potential to change biological integrity along any portion of Lower Cienega Creek. Analysis of geomorphological changes indicates that changes in sedimentation, aggradation, or scour are unlikely to occur due to the hydrologic changes imposed by the mine and therefore are unlikely to affect either biological integrity or surface deposits. The water quality screening analysis suggests that some constituents may be elevated in mine runoff, but because of the lack of stormwater samples in Lower Davidson Canyon or Lower Cienega Creek, this screening analysis is unable to predict water quality changes in these Outstanding Arizona Water reaches.


[bookmark: _Toc350262558]Summary of Expected Effects on Outstanding Arizona Waters


The analysis of effects on Outstanding Arizona Waters is based on criteria developed solely by the Coronado that were designed to include both regulatory requirements as well as the original reasons for nominating these areas as Outstanding Arizona Waters. The State of Arizona has yet to make a determination on whether regulatory standards would be met.


In summary, the only potential effect on the Outstanding Arizona Waters in Lower Davidson Canyon and Lower Cienega Creek would be the result of a decrease in runoff that would occur because portions of the Davidson Canyon watershed would be cut off in perpetuity by the mine site. This reduction in ephemeral flow is estimated to be 4.3 to 11.5 percent in lower Davidson Canyon. 
The reduction in surface flow itself would likely have no impact to riparian vegetation or water quality; it could represent a reduction in recharge to the shallow alluvial aquifer and subflow from Davidson Canyon to Cienega Creek. The distance downstream of the project area (12 miles) that flows have to travel before reaching lower Davidson Canyon gives the predicted effect a high level of uncertainty, as recharge in lower Davidson Canyon is more likely to occur either from very large storm events or from more localized runoff events. A screening analysis suggests that several constituents may be elevated due to runoff from the waste rock, although this possibility is reduced by several safety factors built into operation of the mine (see table 112).


[bookmark: _Toc350262559]Upper Cienega Creek


Potential impacts to each of the six assessment criteria for Outstanding Arizona Waters are summarized in table 113 for Upper Cienega Creek. Each assessment criterion is also further described below.


[bookmark: _Toc360530199][bookmark: _Toc372795210]Table 113. Potential to affect Outstanding Arizona Water in Upper Cienega Creek


			Criteria


			EIS Resource Section 
that Contains Analysis


			Summary of Impacts





			Perennial Stream Flow


			Seeps, Springs, and Riparian Areas


			Results are mixed. Up to 150 years after closure, most estimates indicate no change in perennial nature of stream, with some possibility of shifting to intermittent. Up to 1,000 years after closure, several estimates indicate no change in perennial nature of stream, and several estimates indicate a shift to intermittent flow or conversion to an ephemeral stream.





			Groundwater Quality


			Groundwater Quality and Geochemistry


			Seepage does not exceed any aquifer water quality standards; no impacts predicted.





			Surface Water Quality


			Surface Water Quality


			No change in surface runoff to Upper Cienega Creek. In the near term, up to 50 years after closure, no increased risk of degraded water quality caused by extremely low-flow conditions. Up to 150 years after closure, results are mixed. Most estimates indicate some increased risk of low-flow conditions increasing, anywhere from seasonally during the summer to nearly the entire year.





			Riparian Vegetation


			Seeps, Springs, and Riparian Areas


			Most estimates indicate that there is unlikely to be any change in riparian vegetation, even up to 1,000 years after closure. The highest estimates of groundwater drawdown indicate that while there may not be widespread changes from hydroriparian to xeroriparian vegetation, there is likely to be a contraction of the hydroriparian area, with conversion occurring at the transitional margins.





			Geomorphology


			Surface Water Quality


			No change in surface runoff to Upper Cienega Creek.





			Ability to Meet Wadeable, Perennial Standards


			Seeps, Springs, and Riparian Areas; Surface Water Quality


			Discussed in detail below.








Ability to Meet Wadeable, Perennial Stream Standards


Upper Cienega Creek currently meets the regulatory definition of a wadeable, perennial stream. 
As such, regulatory requirements specific to biological integrity (taxa richness, species composition, tolerance, and functional organization comparable to that of a stream with reference conditions in Arizona) and bottom deposits would need to be met. The potential for reductions in stream flow would potentially drive water quality changes as well, as discussed earlier in this section. Results of the models are mixed. By 50 years after closure, only one modeling scenario out of five suggests that there would be an increase in the risk of low-flow conditions occurring. By 150 years after closure, four out of five modeling scenarios suggest that there would be an increase in the risk of low-flow conditions occurring. By 1,000 years after closure, all modeling scenarios agree that there would some level of increase in the risk of low-flow conditions.


These low-flow conditions would increase water temperature, increase nutrient loads, and decrease the assimilative capacity of the stream. Changes in these characteristics would have an effect on the aquatic biota and the characteristics of biological integrity listed above. 


Summary of Expected Effects on Outstanding Arizona Waters


The analysis of effects on Outstanding Arizona Waters is based on criteria developed solely by the Coronado that were designed to include both regulatory requirements as well as the original reasons for nominating these areas as Outstanding Arizona Waters. The State of Arizona has yet to make a determination on whether regulatory standards would be met.


Predictions with the most certainty are during the near term, up to 50 years after closure of the mine, during which there are few predicted effects on the Outstanding Arizona Water along Upper Cienega Creek from the headwaters to the confluence with Davidson Canyon. Over the long term (up to 1,000 years after closure), the risk increases, although predictions are mixed. Some modeling scenarios suggest that there would be no or little change in flow conditions, and some modeling scenarios suggest that the stream could shift from perennial flow to intermittent flow, or even completely transition to ephemeral flow. At the same time, the frequency of low-flow conditions that could degrade water quality would increase. Changes in either the nature of flow or the frequency of low-flow conditions could affect this Outstanding Arizona Water. Predictions of these conditions occurring are highly uncertain due to limitations in the accuracy of the models and the long time frames involved.


Monitoring Intended to Assess Potential Impacts to Outstanding Arizona Waters


In addition to the three monitoring requirements described previously associated with stream flow impacts, two other monitoring measures have been incorporated into the “Mitigation and Monitoring Plan” to address uncertainty associated with impacts to Outstanding Arizona Waters (see appendix B for full details). The additional monitoring includes:


Sediment transport monitoring (FS-SR-05). The movement of sediment between the mine facility and SR 83 would be monitored to identify areas of scour or aggradation that could be caused by changes in sediment load and surface flow.


Detention and testing of stormwater (OA-SW-01). This mitigation measure requires detention and testing of stormwater quality from perimeter waste rock buttress areas for water quality testing prior to flowing downstream of the mine site. This would also allow for a reduction in suspended sediment in stormwater flows before flowing downstream.


[bookmark: _Toc350262560]Proposed Action


[bookmark: _Toc350262561]Effect on Seeps and Springs


The estimated impacts to seeps and springs, along with the rationale for this assessment, are presented in table 114. Direct impacts refer to springs that are within the footprint of an action alternative and would be disturbed, covered, or otherwise removed and would no longer function as a natural spring. Indirect impacts refer to springs that would not be physically disturbed but that may experience changes in hydrology as a result of groundwater level declines. Refer to the “Methodology” part of this resource section for more information on how spring impacts were estimated.


[bookmark: _Toc304899671][bookmark: _Toc360530200][bookmark: _Toc372795211]Table 114. Estimated impacts to springs and seeps as a result of proposed action


			ID


			Spring


			Type of 
Impact


			Rationale


			Riparian Impacts





			1


			Barrel Spring


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			2


			Basin Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Deergrass, willows, false indigo present upstream of spring; unlikely to be affected





			3


			Batamout Spring 


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Netleaf hackberry, soapberry present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			4


			Bee Spring


			Direct


			Inside footprint of disturbance


			Oaks present; xeroriparian/ mesoriparian habitat would be lost





			5


			Big Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Soapberry present; xeroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			6


			Bobo Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			7


			Bootlegger Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			8


			Bowman Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			9


			Box Canyon Spring – Stock Drinker No. 1


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, oak, netleaf hackberry, grapevine, poison ivy, evergreen sumac, Goodding’s willow, mesquite, juniper present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			10


			Box Canyon Spring – Stock Drinker No. 2


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, oak, netleaf hackberry, grapevine, poison ivy, evergreen sumac, Goodding’s willow, mesquite, juniper present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			11


			California Mine Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			12


			Chavez Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Giant sedge, walnut, ash, grapevine, maidenhair fern present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			13


			Cold Water Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			14


			Cow Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			15


			Crucero Spring No. 1


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oaks, junipers, hackberry, indigo, deergrass, willows present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			16


			Crucero Spring No. 2


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			17


			Dam Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			18


			Davidson Spring


			Unlikely


			Source of flow is likely from Empire Mountains and disconnected from Davidson Canyon (Tetra Tech 2010a)


			None





			19


			Deering Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Giant sedge, deergrass, oak, juniper, fig present; xeroriparian/mesoriparian habitat would be lost or would experience reduced vitality





			20


			Diesler Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oak, cottonwood, willow present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			21


			Escondido Spring


			Unlikely


			See Outstanding Arizona Water section for analysis 


			None





			22


			Feliz Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oaks present; xeroriparian/


mesoriparian habitat may be lost





			23


			Fence Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			24


			Fig Tree Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Giant sedge, oak, fig, milkweed present; xeroriparian/mesoriparian habitat would be lost or would experience reduced vitality





			25


			Heiter Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Netleaf hackberry present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			26


			Helvetia Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water





			Ash, willow, buckthorn, evergreen sumac, grapevine, giant sedge present; hydroriparian/mesoriparian habitat would be lost or would experience reduced vitality





			27


			Hilton Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Unknown





			28


			Horse Pasture Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Mesquite, netleaf hackberry, juniper, walnut, grapevine present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			29


			HQ Water Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, willow present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			30


			Indian Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			31


			La Cholla Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oak, willow, hackberry present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			32


			Little Indian Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			33


			Locust Spring 


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			34


			Lower Mulberry Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Juniper, soapberry, hackberry, seep willow present; xeroriparian/ mesoriparian habitat would be lost or would experience reduced vitality





			35


			McCleary Dam


			Direct


			Inside footprint of disturbance


			Oak, juniper present; xeroriparian/ mesoriparian habitat would be lost





			36


			McCleary 
No. 1


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			37


			McCleary 
No. 2 


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Oak, sumac present; xeroriparian/


mesoriparian habitat would be lost





			38


			Mescal Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			39


			Mesquite Flat Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Hackberry, soapberry, seep willow, grapevine present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			40


			Mine Water Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 








			41


			Mudhole Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Giant sedge, Goodding’s willow, deergrass present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			42


			Mueller Spring


			Direct


			Inside footprint of disturbance


			None





			43


			Mulberry Canyon 


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Juniper, seep willow, rabbitsfoot grass, giant sedge present; xeroriparian/ mesoriparian habitat would be lost or would experience reduced vitality





			44


			Mulberry Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Juniper, hackberry present; xeroriparian/mesoriparian habitat may be lost or experience reduced vitality





			45


			Oak Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			False indigo bush, deergrass present; xeroriparian habitat may be lost or experience reduced vitality





			46


			Ojo Blanco Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Willow, deergrass, poison ivy present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			47


			Ophir Gulch Well


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Madrean evergreen woodland present; xeroriparian/mesoriparian habitat may be lost or experience reduced vitality





			48


			Paja Verde Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			49


			Papago Spring (No. 2)


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			50


			Peligro Adit


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source





			None





			51


			Proctor Box Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, oak, netleaf hackberry, grapevine, poison ivy, evergreen sumac, Goodding’s willow, mesquite, juniper, wait-a-minute bush present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			52


			Questa Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water





			None 





			53


			Rock Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Deergrass present; xeroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			54


			Rockhouse Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			55


			Rosemont Spring


			Direct


			Inside footprint of disturbance


			Willow, juniper, false indigo, deergrass present; hydroriparian/mesoriparian habitat would be lost





			56


			Ruelas Spring


			Highly likely; Indirect


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source; however, proximity to pit likely to affect local flow


			Willow, hackberry present; hydroriparian/mesoriparian habitat would be lost or would experience reduced vitality








			57


			Ruelas Spring Number Two and Three


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			58


			Rust Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			59


			Sanford Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			60


			Scholefield 
No. 1 Spring


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			61


			Scholefield 
No. 2 Spring


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			62


			Scholefield 
No. 3 Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			63


			Shamrod Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Hackberry, sumac, buckthorn, grapevine present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			64


			Siphon Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			65


			Soldier Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			66


			SS-2 (Casita Spring)


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source





			None





			67


			SW


			Highly likely; Indirect


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source; however, proximity to pit likely to affect local flow


			Oak, pinyon pine, false indigo, silktassel, juniper; xeroriparian/ mesoriparian habitat would be lost or would experience reduced vitality





			68


			Sycamore Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Sycamore, ash, walnut, hackberry, cottonwood, willow, giant sedge; hydroriparian/mesoriparian habitat would be lost or would experience reduced vitality





			69


			Tree Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, soapberry, deergrass present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			70


			Tub Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Hackberry, oak present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			71


			Tunnel Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			72


			Tunnel Spring # 2


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			73


			Unnamed Spring (South of Deering Spring)


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Willow, juniper, silk tassel, smooth sumac, locust, deergrass present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			74


			Unnamed Spring (in Box Canyon)


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Willow present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			75


			Unnamed Spring (Reach 2)


			Unlikely


			See “Outstanding Arizona Waters” part of this resource section for analysis


			None





			76


			Unnamed Spring (in South Sycamore Canyon)


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Sycamore, ash, willow, cottonwood, deergrass, horsetail, false indigo, poison ivy present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			77


			Unnamed Spring No. 1


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			78


			Unnamed Spring No. 12


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			79


			Unnamed Spring No. 13


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			80


			Unnamed Spring No. 14


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Mesquite present; xeroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			81


			Unnamed Spring No. 16


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			82


			Unnamed Spring No. 17


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, deergrass present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			83


			Unnamed Spring No. 18


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, walnut present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			84


			Unnamed Spring No. 2


			Direct


			Inside footprint of disturbance


			None





			85


			Unnamed Spring No. 20


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			86


			Unnamed Spring No. 21


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Mesquite, soapberry, hackberry, catclaw, desert cotton present; xeroriparian/mesoriparian habitat may be lost or experience reduced vitality





			87


			Unnamed Spring No. 22


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Deergrass present; xeroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			88


			Unnamed Spring No. 24


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, soapberry present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			89


			Unnamed Spring No. 3


			Direct


			Inside footprint of disturbance


			None





			90


			Unnamed Spring No. 4


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			91


			Unnamed Spring No. 5


			Direct


			Inside footprint of disturbance


			Deergrass present; xeroriparian/ mesoriparian habitat would be lost or experience reduced vitality





			92


			Unnamed Spring No. 7


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			93


			Upper Empire Gulch Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, willow present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			94


			Water Develop Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oak, netleaf hackberry, locust, grapevine present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			95


			Zackendorf Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, willow, evergreen sumac, oak, mountain mahogany, cattails, giant sedge, maidenhair fern present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality








Notes:
High: The predicted changes in hydrology owing to the mine would impact resource function, and the source of water can either be estimated with high certainty to be in connection with the regional aquifer or impacts would occur no matter what the source of water. 


Possible: Reduction in flow could occur as a result of predicted changes in hydrology owing to the mine, but uncertainty exists regarding the source of the water. 


Unlikely: Predicted changes in hydrology owing to the mine are small enough that they are unlikely to cause a reduction in flow, regardless of the source of water, or the source of the water is local and unlikely to be affected by drawdown associated with the pit. 


Of the 95 seeps or springs listed in table 114, 17 are expected to be impacted with high certainty, either directly by surface disturbance (7 of the 17 springs) or indirectly by reduction in flow severe enough to impact their function as a resource owing to predicted drawdown in the regional aquifer or their proximity to the pit (10 of the 17 springs). An additional 59 springs possibly could be impacted by reductions in groundwater levels; these springs lie within the area predicted to see at least 5 feet in groundwater drawdown but have an indeterminate source of water. Another 19 springs are unlikely to be impacted, either because field observations indicate they are fed by local and ephemeral sources or because of their distance from the mine pit. 


Local areas of riparian habitat are associated with 49 of the springs that would or possibly would be indirectly impacted by the loss of water from these springs, based on field observations of species types present at these springs. These local riparian zones include the following: 10 areas of xeroriparian/mesoriparian habitat that would be impacted with high certainty; eight areas of xeroriparian/mesoriparian habitat that may be impacted with low certainty; four areas of hydroriparian/mesoriparian habitat that would be impacted with high certainty; and 27 areas of hydroriparian/mesoriparian habitat that may be impacted with low certainty.


The proposed action would also directly disturb 686 acres of xeroriparian habitat associated with onsite washes. These are the riparian areas mapped by Pima County that fall within the security fence or other areas of ground disturbance.


Any intermittent stream segments in Sycamore Canyon (north of the mine site) not accounted for as individual springs would experience similar impacts as those described for Sycamore Spring 
(ID No. 68) and Unnamed Spring No. 18 (ID No. 83).


Any intermittent stream segments in Sycamore Canyon (a different canyon south of the mine site) not accounted for as individual springs would experience similar impacts as those described for SW 
(ID No. 67) and Unnamed Spring in South Sycamore Canyon (ID No. 76).


Any intermittent stream segments in Mulberry Canyon not accounted for as individual springs would experience similar impacts as those described for Mulberry Canyon (ID No. 43).


Any intermittent stream segments in Box Canyon not accounted for as individual springs would experience similar impacts as those described for Box Canyon Spring-Stock Drinker Nos. 1 and 2 
(ID Nos. 9 and 10), Unnamed Spring in Box Canyon (ID No. 74), and Basin Spring (ID No. 2).


Analysis of impacts to BLM Federal reserved water rights associated with Helvetia, Zackendorf, and Chavez Springs is included in the “Indirect Impacts to Offsite Water Rights” part of the “Surface Water Quantity” resource section of this chapter. Water rights associated with these three springs are likely to be affected by the described impacts. Helvetia is believed to derive water from the regional aquifer and therefore there is a high likelihood of impacting the BLM water right. The source of water for Chavez and Zackendorf Springs is not clear, but if their source of water is also derived from the regional aquifer, impacts to these water rights would also occur.


[bookmark: _Toc350262562]Phased Tailings Alternative


The estimated impacts to springs and seeps for the Phased Tailings Alternative are identical to those for the proposed action, with the exception that McCleary No. 2 would be directly impacted rather than indirectly impacted. The same riparian areas associated with these springs would or could be impacted. The Phased Tailings Alternative would also directly disturb 649 acres of xeroriparian habitat associated with onsite washes.


[bookmark: _Toc350262563]Barrel Alternative


The Barrel Alternative would directly impact two fewer springs than the proposed action: McCleary Dam and Unnamed Spring No. 5. Instead of being directly impacted, these springs would be indirectly impacted. 


McCleary Dam would have a high likelihood of indirect impacts because observations indicate consistent water presence and suggest a regional source of water and because it has hydroriparian/mesoriparian habitat associated with it that would be lost or that would experience reduced vitality. 


Unnamed Spring No. 5 would have a possible likelihood of indirect impacts because the water source is uncertain and because it has xeroriparian/mesoriparian habitat associated with it that may be lost or that may experience reduced vitality.


The Barrel Alternative would also directly disturb 588 acres of xeroriparian habitat associated with onsite washes.


[bookmark: _Toc350262564]Barrel Trail Alternative


The estimated impacts to springs and seeps for the Barrel Trail Alternative are identical to those for the Barrel Alternative. The same riparian areas associated with these springs would or could be impacted. The Barrel Trail Alternative would also directly disturb 633 acres of xeroriparian habitat associated with onsite washes.


[bookmark: _Toc350262565]Scholefield-McCleary Alternative


The Scholefield-McCleary Alternative would directly impact seven more springs than the proposed action: HQ Water Spring; McCleary No. 2; Scholefield Nos. 1, 2, and 3; Unnamed Spring No. 14; and Water Development Spring. 


McCleary No. 2 was previously considered to be indirectly impacted with a high likelihood. 


Scholefield No. 1 and Scholefield No. 2 were previously considered unlikely to have indirect impacts. Scholefield No. 1 and Scholefield No. 2 have hydroriparian/mesoriparian habitat associated with them that would be lost.


HQ Water Spring, Unnamed Spring No. 14, Scholefield No. 3, and Water Development Spring were previously considered to have a possible likelihood of indirect impacts. HQ Water Spring and Water Development Spring have hydroriparian/mesoriparian habitat associated with them that would be lost. Unnamed Spring No. 14 has xeroriparian/ mesoriparian habitat associated with it that would be lost.


In addition, Mueller Spring would not be directly impacted under the Scholefield-McCleary Alternative. This spring would still be considered to have a possible likelihood of indirect impacts.


The Scholefield-McCleary Alternative would also directly disturb 631 acres of xeroriparian habitat associated with onsite washes.


[bookmark: _Toc350262566]Monitoring Intended to Assess Potential Impacts to Seeps and Springs


One additional monitoring measure has been incorporated into the mitigation and monitoring plan to address uncertainty associated with impacts to seeps and springs (see appendix B for full details). 
The additional monitoring includes:


Spring, seep, and constructed/enhanced waters monitoring (FS-SSR-02). A suite of selected seeps and springs has been monitored for baseline conditions since 2007 and would be monitored to identify any impacts that may occur due to dewatering of the regional aquifer in the vicinity of the mine pit. Specific seeps and springs included in this monitoring are listed in appendix B.


[bookmark: _Toc360527755][bookmark: _Toc372794970]Cumulative Effects


The analysis area for cumulative effects on seeps, springs, and riparian areas is the same as that used for the direct and indirect effects on these resources. It includes the immediate Rosemont area, all of Davidson Canyon, and portions of Cienega and Santa Cruz Basins (see figure 66). The analysis area extends east 0.5 mile beyond Cienega Creek; west and south to the approximate modeled 5-foot groundwater drawdown contour; and north to the Pantano Dam. This cumulative effects discussion addresses the cumulative impacts of the action alternatives and any applicable reasonably foreseeable actions as identified on the Coronado ID team’s list of reasonably foreseeable future actions, provided in the introduction to chapter 3. The following reasonably foreseeable actions from that list were determined to contribute to a cumulative impact to seeps, springs, and riparian areas:


The BLM and AGFD are proposing reintroduction of beaver into Cienega Creek at Las Cienegas National Conservation Area. The timing of this potential action has not yet been determined. 


The Forest Service is proposing to reauthorize the grazing permit for the Gardner allotment, located 5 miles north of Sonoita. 


The BLM proposes to approve an MPO to expand the Andrada Mine limestone quarry in the Davidson Canyon drainage system north and northeast of the Santa Rita Mountains. 
The Andrada Mine is located approximately 4 miles from the Tucson, Arizona, city limits and 1 mile from the Vail, Arizona, city limits. 


The Forest Service proposes to add, decommission, close, or change designation of roads in the NFSR database and prohibit off-road motorized travel for dispersed camping in certain areas on the Nogales Ranger District. 


The Nogales Ranger District proposes to remove hazardous fuels on 2,500 acres in Hog and Gardner Canyons on the Nogales Ranger District. 


Development of the Farmers Investment Company property within the Town of Sahuarita’s jurisdiction over the next 40 to 50+ years for residential and commercial mixed use is proposed, along with the enhancement of more than 12 miles of the Santa Cruz River in both the town of Sahuarita and Pima County. 


In May 2010, a lease was granted to Charles Seel for mining purposes for 240 acres of ASLD State Trust land (from State land commissioner) in Section 29, Township 17 South, Range 17 East, adjacent to CalPortland leases in Davidson Canyon. There are no known plans to explore for or develop mineral resources on this lease in the foreseeable future.


As part of changes to the Nogales District Motorized Travel System, the Coronado proposes to add, decommission, close, and/or change road designations, which could include prohibiting off-road motorized travel for dispersed camping in certain areas. These activities could change the characteristics of the watershed. Closing roads or prohibiting off-road motorized travel to dispersed camping areas could have the potential to reduce stormwater runoff from an area. Changes in stormwater runoff could affect the availability of water for seeps, springs, and riparian areas.


The Gardner allotment is located 5 miles northwest of Sonoita, and the Coronado is proposing to reauthorize the grazing permit on 10,271 acres. This reauthorization is for issuance of a new 10-year term grazing permit that would allow for an increase in animal unit months (AUMs) and would change the Gardner allotment from seasonal use to year-long use. An adaptive management approach is being proposed for the allotment, and several range improvements are being considered to help better distribute livestock. Continued grazing and increases in AUMs would likely result in increased livestock use of surface water. Changes in grazing management practices could change existing characteristics of the watershed and stormwater runoff, thus affecting the availability of water for seeps, springs, and riparian areas.


Hazardous fuels in Hog and Gardner Canyons are proposed to be removed from more than 2,500 acres of Coronado National Forest land. These activities would be expected to disturb vegetation and change the characteristics of the watershed involved. The use of best management practices would minimize the potential these activities have to impact seeps, springs, and riparian areas.


Expansion or construction of limestone quarries within the Davidson Canyon drainage has the potential to both directly impact riparian resources as well as to change the hydrologic flow regime. In conjunction with the changes in flow described above for the Rosemont Copper Project, there could be a greater combined effect on xeroriparian vegetation along Davidson Canyon from additional surface water loss.


Enhancement of the Santa Cruz River near Sahuarita would have a beneficial impact on riparian resources. However, these changes are geographically separate from any impacts to riparian resources that would or potentially could occur due to the Rosemont Copper Project. These enhancements are envisioned as part of master-planned communities and would be undertaken by whatever entity is constructing these communities after appropriate permitting.


Reintroduction of beaver along Cienega Creek would be expected to have a beneficial impact to riparian resources by slowing and ponding runoff and increasing water availability, and it would have a detrimental impact from use and falling of larger vegetation and trees. Overall, the intention of beaver reintroduction is to have a beneficial impact on Cienega Creek. Cumulatively, this would potentially offset any impact that could occur due to dewatering of the regional aquifer; however, cooperating agencies have commented that the benefits of this action have not been determined and are in dispute.


[bookmark: _Toc350262567]Climate Change


As discussed earlier in this chapter, climate change in the desert Southwest is predicted to bring about higher mean annual temperatures over the next 100 years, along with less winter precipitation, an increase in extreme rainstorms and flooding, and longer periods of drought. The extent to which these predictions will occur is uncertain, and the overall difference in the amount of annual precipitation is impossible to accurately quantify. However, predicted changes in weather patterns could have an effect on the quantity of stormwater and groundwater available for use by riparian vegetation. Increased temperatures and reduced precipitation will increase the vulnerability of springs and riparian systems relying on the groundwater system, whether regional or local. 


The cumulative impact to these riparian systems from prolonged droughts can presently be observed from the decade-long drought that is currently ongoing. The Pima Association of Governments reports on conditions within the Pima County Natural Preserve, which encompasses a large portion of Lower Cienega Creek both above and below the confluence with Davidson Canyon (Cienega Creek Reaches 4 and 5). Stream flow monitoring (wet/dry mapping) has occurred since 1984 (Pima Association of Governments 2012a; Powell 2013). The percentage of Cienega Creek flowing in this area is cyclical but has steadily decreased since monitoring began in 1984. Since 1999, drought monitoring has been conducted, and measurements in June 2011 indicate that this portion of Cienega Creek has the least percentage flowing yet observed. Only 13 percent of the stream exhibits flowing or standing water, compared with the wettest year (2001), in which 49 percent of the stream exhibited flowing or standing water, and more normal years, in which roughly 30 percent of the stream exhibited flowing or standing water. Between 1990 and 2011, surface water discharge in Cienega Creek declined by 83 percent, while stream flow extent declined by 88 percent (Powell 2013). 
The exact causes of this multidecade decline are not entirely clear, as several possible stresses may be acting in concert, but the current drought cycle is considered one of the primary reasons. 


The patterns seen in southern Arizona in the past few decades, and particularly on Cienega Creek, provide a template for what long-term climate change could look like. Prolonged droughts brought on by climate change could result in similar shifts from perennial to intermittent flow along upper Cienega Creek and Empire Gulch. This would increase the sensitivity of these areas to any drawdown in groundwater due to the mine pit, increasing the overall impact to stream flow, wetland complexes, and hydroriparian habitat.


[bookmark: _Toc350262568][bookmark: _Toc360527756][bookmark: _Toc372794971]Mitigation Effectiveness 


Measures that would mitigate impacts to seeps, springs, and riparian areas include design features, and mitigation measures proposed that would be required either in the biological opinion or the CWA Section 404 permit. See appendix B for the full “Mitigation and Monitoring Plan.”


[bookmark: _Toc350262569]Mitigation and Monitoring – Forest Service


Growth media salvage and application (FS-SR-01). In order to support reclamation activities, soil and other growth media would be salvaged, stored, and applied to the surface of the perimeter waste rock buttress and waste rock and tailings facilities in order to facilitate revegetation. This allows as much stormwater as possible to move downstream to support riparian vegetation.


Revegetation of disturbed areas with native species (FS-SR-02). Reclamation efforts would include revegetation of native grasses, forbs, shrubs, and trees on areas disturbed by mining and mine related activities. Revegetation would include detection and treatment of invasive weed species. This allows as much stormwater as possible to move downstream to support riparian vegetation.


Concurrent placement of perimeter buttress (FS-SR-03). Placement of the perimeter buttress would allow reclamation activities to take place earlier, concurrent with mine operations. This allows as much stormwater as possible to move downstream to support riparian vegetation.


Location, design, and operation of facilities and structures intended to route stormwater around the mine and into downstream drainages (FS-SW-01). Various stormwater diversion channels and location of facilities have been designed and located in order to maintain flow downstream as much as possible and avoid contact of stormwater with processing facilities and ore stockpiles. This allows as much stormwater as possible to move downstream to support riparian vegetation.


Stormwater diversion for Barrel Alternative designed to route more stormwater into downstream drainages postclosure (FS-SW-02). Following publication of the DEIS, the Coronado undertook an effort to apply the concepts of geomorphic reclamation to the Barrel Alternative. The result is a design that would route more stormwater into downstream drainages postclosure than previous designs.


Purchasing of water rights, to be used for mitigating impacts in the Cienega Creek watershed (FS-SSR-01). This mitigation measure includes a suite of actions that involve purchasing, severing, and transferring existing senior water rights on Lower Cienega Creek. The water rights would be transferred to appropriate entities to become in-stream flow rights on Lower and Upper Cienega Creek. Additional actions could include the discharge of water below Pantano Dam potentially could enhance and support riparian areas, along with retirement of a groundwater pumping well near to Lower Cienega Creek. 


Spring, seep, and constructed/enhanced waters monitoring (FS-SSR-02). A suite of selected seeps and springs has been monitored for baseline conditions since 2007 and would be monitored to identify any impacts that may occur due to dewatering of the regional aquifer in the vicinity of the mine pit. Specific seeps and springs included in this monitoring are listed in appendix B.


Recordation of a restrictive easement on private land parcels in Davidson Canyon to potentially mitigate for loss of habitat for listed species (FS-BR-21). Rosemont Copper would record restrictive covenants to preclude real estate development and similar land use activities. Managed grazing, cultural, and some low impact public use (hiking, bird watching, minor forms of hunting) would be allowed in some locations. These lands total 383 acres and include portions of ephemeral wash, riparian habitat in Davidson Canyon, Barrel Canyon, and Mulberry Canyon, upland buffer habitat adjacent to riparian areas and three springs.


Plant site location and design adjustments to reduce impacts to biological resources 
(FS-BR-01). The entire plant site is sited and designed to reduce its size and overall footprint and to use gravity instead of pumping to move process water where possible. This reduces the amount of xeroriparian vegetation impacted, particularly in McCleary Canyon


Construction, management, and maintenance of water features to reduce potential impacts to wildlife and livestock from reduced flow in seeps, springs, surface water, and groundwater (FS-BR-05). Up to 30 water features, including stock ponds, would be enhanced and managed for sustainability of surface water. These waters would be constructed or managed if needed based on impacts observed in the field. While considered primarily for mitigation for impacts to biological resources, it would also mitigate effects on surface water resources and riparian resources.


Recordation of a restrictive easement on the private Sonoita Creek Ranch parcel to mitigate for impacts to species listed as threatened or endangered (FS-BR-08). Rosemont Copper would record a restrictive covenant on the 1,200-acre Sonoita Creek Ranch parcel and the accompanying 590 acre-feet of certified water rights. The parcel includes open water, forested wetland and riparian habitat, upland habitat adjacent to riparian habitat, seasonal ponds, semi-desert grassland, and ephemeral drainages. In the event that restoration is required to mitigate impacts to WUS, Rosemont Copper would use the existing infrastructure and the naturally occurring water from Monkey Spring (that currently irrigates the agricultural fields) to create riparian and/or wetland habitat within the 115-acre fields. Otherwise water available after the needs of the existing ponds would be discharged onto the floodplain terrace of Sonoita Creek, which is currently an agricultural field, in order to facilitate the passive restoration of riparian habitat.


Establishment of the Cienega Creek Watershed Conservation Fund, to be used for future mitigation to in the Cienega Creek watershed (FS-BR-16). Rosemont Copper would establish an endowment and provide $2,000,000 of funding. This fund would essentially be established as a resource to help restore the watershed to a functional ecosystem and a mechanism to promote adaptive management and allow flexibility in mitigation to achieve desired outcomes in light of future uncertainties.


Monitoring to determine impacts from pit dewatering on downstream sites in Barrel and Davidson Canyons (FS-BR-22). Monitoring would be conducted of surface water, alluvial groundwater, and deeper groundwater at sites in Barrel and Davidson Canyons. Several locations have already been installed and are being actively monitored, whereas others would require access from landowners. 


Periodic validation and rerun of groundwater model throughout life of mine 
(FS-BR-27). This measure would involve basic data collection of water levels, meteorological data, and water balance components, which would allow for the predictions of groundwater impacts to be revised based on actual hydrologic observations. Specific wells to be monitored are listed in appendix B.


[bookmark: _GoBack][bookmark: _Toc350262572]Conclusion of Mitigation Effectiveness


Most of the mitigation measures listed above are associated with design features or permit requirements. Some of the design features would reduce the overall footprint of structures or create large stormwater diversions that would directly route stormwater around operations, which in turn would reduce the impact to downstream riparian resources by allowing for more surface water to flow downstream. Other types of design features such as those associated with revegetation of disturbed areas would also reduce impacts to riparian resources by allowing water to be discharged from reclaimed areas as soon as possible during the active mining phase. Removal of unneeded facilities during closure would allow these areas to be revegetated and allow surface water to flow downstream postclosure. These mitigation measures would be effective at minimizing reductions to surface water quantity within the analysis area to the extent possible. However, these improvements in surface flow have been taken into account in the direct and indirect effects analysis, and impacts to downstream riparian resources are still expected.


The lands proposed for conservation within Davidson Canyon would be effective at avoiding future impacts to xeroriparian resources located along Davidson Canyon by establishing conservation easements limiting certain types of land use. The lands proposed for conservation at Sonoita Creek Ranch would be at least partially effective at mitigating riparian resources by preserving and possibly creating new riparian habitat; however, it should be noted that these lands are not located within the analysis area or within the Davidson Canyon/Cienega Creek watershed. It should also be noted that sufficiency of the mitigation on the Davidson Canyon parcels or Sonoita Creek Ranch to offset impacts to jurisdictional WUS has yet to be determined by the USACE.


The severance and transfer of water rights on Cienega Creek would not necessarily provide any new or “wet” water in either Lower or Upper Cienega Creek; however, by creating a senior instream flow right where none currently exists, this mitigation measure would provide significant legal protection against future water use that might take water from Cienega Creek, and it would remove legal obstacles to conducting restoration or management activities along Cienega Creek. Cooperating agencies have raised concerns that the sever-and-transfer process that must be undertaken through the ADWR is not guaranteed to be successful and allows for challenges to any transfer of surface water rights. If the water right transfer were not approved, this mitigation would not be protective of Cienega Creek. The exact effects of projects conducted under the conservation fund cannot be known at this time, but these projects would be presumed to be beneficial to riparian resources in some manner, as this is the purpose of the conservation funds. It should also be noted that sufficiency of the mitigation activities on Cienega Creek to offset impacts to jurisdictional WUS, either from transfer of water rights or implementation of conservation funds, has yet to be determined by the USACE.


If successful, the new riparian habitat that would be created downstream of Pantano Dam would replace hydroriparian habitat if any is lost, although these lands are located just outside the analysis area. However there is uncertainty associated with the hydrogeologic characteristics of the stream channel downstream of Pantano Dam. While release of water to the stream channel or uplands would certainly help create and maintain riparian habitat, the recharge of water to the aquifer may not cause the water table to rise shallow enough to support hydroriparian habitat. This depends on the depth to bedrock and other subsurface characteristics of the aquifer immediately downstream of Pantano Dam. It should also be noted that sufficiency of the mitigation proposed at Pantano Dam and in the stream channel downstream to offset impacts to jurisdictional WUS has yet to be determined by the USACE.


The creation, enhancement, or replacement of water sources is likely to support additional riparian habitat. The exact location and nature of the habitat that would be supported is not known at this time. These measures generally would not be effective as mitigation but rather would provide a means for monitoring potential changes to surface waters and riparian resources within the analysis area.


Monitoring of groundwater and surface water conditions and periodically rerunning the groundwater model would help inform future decisions. This would include providing input for consideration on implementation of mitigation measures such as under FS-BR-16 and FS-BR-05, developing closure strategies, and providing information to support adaptive management of the mine.


[bookmark: _Toc372794972]Effects of Amending the Coronado Forest Plan


The effects on seeps, springs, and riparian areas from amending the Coronado forest plan are described under “Direct and Indirect Effects” above. The current forest plan does not contain management area standards and guidelines specifically pertaining to seeps, springs, and riparian vegetation for management areas 1, 4, or 7A. 


New management area 16 contains a standard and guideline under “Watershed and Soil Maintenance and Improvement” that would apply to seeps, springs, and riparian areas:


1. To the extent practicable, mining facilities and reclamation should strive to emulate natural hydrologic functions.


Approval of the forest plan amendment would allow actions that would result in impacts to seeps, springs, and riparian vegetation as described in the “Direct and Indirect Effects” portion of this section, including the direct and indirect loss of some springs and the loss and conversion of riparian areas. 
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From: Bose, Laura
To: Vogel, Mindy S -FS; Jessop, Carter; Chris Garrett
Subject: RE: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
Date: Tuesday, October 22, 2013 1:30:17 PM


Let’s just start the conversation within the federal family and figure out what we would want to
accomplish with a call to ADEQ.  We can try and call ADEQ after we start (Linda Taunt know we
have a call at 2:30 since I spoke with her earlier today) or schedule a call in the near future.
 
Laura
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Tuesday, October 22, 2013 1:17 PM
To: Bose, Laura; Jessop, Carter; Chris Garrett
Subject: RE: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
 
Hi Laura.
 
Maybe we should invite both of them – hopefully at least one would be available on short notice? 
I have met Linda before, I simply recommended Dennis because he seems to be my main POC w/
ADEQ.  Your thoughts?
 
CNF_email_sign


 
From: Bose, Laura [mailto:Bose.Laura@epa.gov] 
Sent: Tuesday, October 22, 2013 1:15 PM
To: Vogel, Mindy S -FS; Jessop, Carter; Chris Garrett
Subject: RE: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
 
Mindy:  I am fine with including Dennis Turner.  Please note that my contact at ADEQ is Linda
Taunt, Deputy Director of the Water Quality Division. Dennis Turner is in the Surface Water Section
under Debra Daniel and Debra reports to the Director and Deputy Director.  Dennis is the staff
contact for ADEQ, but Linda is the management lead and is the individual who has worked with Jim
Upchurch  and Kathy Arnold.
 
 
 
Laura Tom Bose
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AZ/NV Management Lead
EPA Region 9 Water Division (WTR-1)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3477
bose.laura@epa.gov
 
 
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Tuesday, October 22, 2013 1:08 PM
To: Jessop, Carter; Chris Garrett
Cc: Bose, Laura
Subject: RE: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
 
I have set up a conference line for a 2:30 call today.  I am thinking it may be beneficial to invite
Dennis Turner, ADEQ to also participate if we are going to be talking about ADEQ items.  Please
reply soon letting me know if you are ok with this.
 
Thanks!
 
Conference line: 888-858-2144 with passcode 9306463#
 
CNF_email_sign


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Tuesday, October 22, 2013 11:23 AM
To: Vogel, Mindy S -FS; Chris Garrett
Cc: Bose, Laura
Subject: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
 
Hi Mindy and Chris,
Thanks for agreeing to a call on such short notice. Again, I’m sorry for any confusion in regards to
EPA’s conversations with ADEQ related to this project. It will be good to introduce you two to Laura
and to make sure we’re all on the same page.
 
I talked with Laura and it sounds like 2:30p works for her. I’ll be coming straight from another call
that runs till 2:30, so I may be 5 minutes late, but if you could provide Laura and me with a number
to call, she can get the conversation started and I’ll arrive as close to 2:30 as possible.
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Thanks.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
 
 
*********************** ATTACHMENT NOT DELIVERED  *******************
 
This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.
 
This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.
 
If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.
 
For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.
 
***********************  ATTACHMENT NOT DELIVERED ***********************
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From: Vogel, Mindy S -FS
To: Jessop, Carter
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason
Subject: latest and greatest
Date: Tuesday, November 05, 2013 6:27:23 AM


Hi Carter and Team
 
The revised versions were posted yesterday by 5 MST.  Same download instructions as before:


These documents have been compiled and are available on the SWCA web site:
www.swca.com 
Click the “Client Access” link at the bottom of the screen 
Username/Folder Name: RosemontGWMD 
Password: RGMD12


In addition to the core “Effects on Perennial Streamflow” section that was delivered on Friday,
these are the components we finished over the weekend:


-          The “Summary of Effects on Perennial Flow”.  Rather than reiterate all of the probabilities
in the analysis, what we decided to do here was make the translation from those
probabilities to whether the stream would be perennial, intermittent, or ephemeral.   We
felt this boils it down even further for the public to understand the effects we’re talking
about.  It should be noted that these calls (perennial, intermittent, ephemeral) aren’t
randomly assigned—the criteria for them are set down in the opening paragraph.  I would
suggest looking at Table G from the backup memo for a handy reference.


 
-          “Indirect Effects on Water Quality”.  This is where we tackled the changes in water quality


that might happen because of “extremely low flow conditions”, which is what we defined
as anything less than 0.2 feet. 
 


-          Changes to Outstanding Arizona Water analysis.  This pulls forward the changes in flow
analysis and the changes in water quality.  This boils it down even further, so some of the
nuance is lost. 
 


-          Summary table.  Worth also seeing how we summarized all of these complicated impacts in
the summary table, which will be carried forward into Chapter 2 and also the Executive
Summary.


 
Please let me know if you have any questions. 
Talk to you later today on our call.
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This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.








From: Vogel, Mindy S -FS
To: Bose, Laura; Jessop, Carter; Chris Garrett
Subject: RE: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
Date: Tuesday, October 22, 2013 1:17:17 PM


Hi Laura.
 
Maybe we should invite both of them – hopefully at least one would be available on short notice? 
I have met Linda before, I simply recommended Dennis because he seems to be my main POC w/
ADEQ.  Your thoughts?
 
CNF_email_sign


 
From: Bose, Laura [mailto:Bose.Laura@epa.gov] 
Sent: Tuesday, October 22, 2013 1:15 PM
To: Vogel, Mindy S -FS; Jessop, Carter; Chris Garrett
Subject: RE: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
 
Mindy:  I am fine with including Dennis Turner.  Please note that my contact at ADEQ is Linda
Taunt, Deputy Director of the Water Quality Division. Dennis Turner is in the Surface Water Section
under Debra Daniel and Debra reports to the Director and Deputy Director.  Dennis is the staff
contact for ADEQ, but Linda is the management lead and is the individual who has worked with Jim
Upchurch  and Kathy Arnold.
 
 
 
Laura Tom Bose
AZ/NV Management Lead
EPA Region 9 Water Division (WTR-1)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3477
bose.laura@epa.gov
 
 
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Tuesday, October 22, 2013 1:08 PM
To: Jessop, Carter; Chris Garrett
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Cc: Bose, Laura
Subject: RE: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
 
I have set up a conference line for a 2:30 call today.  I am thinking it may be beneficial to invite
Dennis Turner, ADEQ to also participate if we are going to be talking about ADEQ items.  Please
reply soon letting me know if you are ok with this.
 
Thanks!
 
Conference line: 888-858-2144 with passcode 9306463#
 
CNF_email_sign


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Tuesday, October 22, 2013 11:23 AM
To: Vogel, Mindy S -FS; Chris Garrett
Cc: Bose, Laura
Subject: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
 
Hi Mindy and Chris,
Thanks for agreeing to a call on such short notice. Again, I’m sorry for any confusion in regards to
EPA’s conversations with ADEQ related to this project. It will be good to introduce you two to Laura
and to make sure we’re all on the same page.
 
I talked with Laura and it sounds like 2:30p works for her. I’ll be coming straight from another call
that runs till 2:30, so I may be 5 minutes late, but if you could provide Laura and me with a number
to call, she can get the conversation started and I’ll arrive as close to 2:30 as possible.
 
Thanks.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
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This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
 
 
*********************** ATTACHMENT NOT DELIVERED  *******************
 
This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.
 
This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.
 
If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.
 
For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.
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From: Vogel, Mindy S -FS
To: Jessop, Carter
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason; Victoria Boyne; cgarrett@swca.com
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
Date: Friday, November 01, 2013 1:00:53 PM


Hi Carter.
 
As promised, the revised documents have been compiled and are available on the SWCA web site:
www.swca.com 
Click the “Client Access” link at the bottom of the screen 
Username/Folder Name: RosemontGWMD 
Password: RGMD12
 
Here’s what’s included:


-          Revised SS&R section.  Note that there are still items we’re working on, but the “Effects on
Perennial Streamflow” section is complete with the results from the revised approach


-          Backup memo.  This compiles all of the data, outlines the approach, and most importantly
provides the detailed calculations about how we arrived at the impacts presented in the
FEIS. 


-          Attachment 1 – This is an attachment that goes with the backup memo that compiles all of
the calculations.


-          Attachment 2 – This is the heart of the analysis—these are the 4,454 daily depth-of-water
measurements on Cienega Creek that allow us to model what would happen under
different drawdowns, with the probabilities calculated


 
We appreciate your consideration and review.
Talk to you Monday afternoon J
 


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Thursday, October 31, 2013 5:50 PM
To: Vogel, Mindy S -FS
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
 
Mindy,
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This time slot appears to work for most of us here. I think we can go ahead and schedule it. We
look forward to seeing the revised Seep/Springs Section tomorrow.


Thank you.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Thursday, October 31, 2013 8:21 AM
To: Jessop, Carter
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
 
Hi Carter.
 
We are currently working on some final revisions based on EPA’s comments from last week.  We
hope to have something to share with you by tomorrow (Friday).  I think a call would also be
appropriate to discuss – probably before the “big” national call on Tuesday…. So would you and
your team be available for a call Monday (11/4) afternoon from 3-4 PST to discuss the technical
information in the paper?  Please let me know soon whether or not this will work your EPA.
 
Thanks!
 


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Wednesday, October 30, 2013 4:19 PM
To: Vogel, Mindy S -FS
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen
Subject: Followup to discuss most recent changes to Rosemont EIS
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Hi Mindy,
Thank you for your time on today’s 11am call. Mr. Upchurch mentioned that some changes have
been made to the language and/or analysis of the Seeps, Springs, and Riparian Resources section of
the EIS in response to the previous call we all had last week. As I mentioned in today’s meeting, the
EPA regional staff would really value an opportunity to understand what those changes have been
to help us to make sure we’re going off the most up to date information. Is that revised section
something that you could send to us for review? Alternatively, if you think a call might be the best
way to share this information, we’d be happy to arrange one. Please let me know what your/Mr.
Upchurch’s preference would be in this regard.
 
Thank you again.
 
- Carter
 
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Vogel, Mindy S -FS
To: Jessop, Carter
Subject: monday call
Date: Friday, September 27, 2013 8:35:30 AM


Hi Carter
 
Just checking to confirm that you (and others?) would be available for a call on Monday.  Please let
me know if this will work.
Thanks!
 
CNF_email_sign


 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.



mailto:msvogel@fs.fed.us

mailto:JESSOP.CARTER@EPA.GOV






From: Bose, Laura
To: Vogel, Mindy S -FS; Jessop, Carter; Chris Garrett
Subject: RE: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
Date: Tuesday, October 22, 2013 1:15:01 PM


Mindy:  I am fine with including Dennis Turner.  Please note that my contact at ADEQ is Linda
Taunt, Deputy Director of the Water Quality Division. Dennis Turner is in the Surface Water Section
under Debra Daniel and Debra reports to the Director and Deputy Director.  Dennis is the staff
contact for ADEQ, but Linda is the management lead and is the individual who has worked with Jim
Upchurch  and Kathy Arnold.
 
 
 
Laura Tom Bose
AZ/NV Management Lead
EPA Region 9 Water Division (WTR-1)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3477
bose.laura@epa.gov
 
 
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Tuesday, October 22, 2013 1:08 PM
To: Jessop, Carter; Chris Garrett
Cc: Bose, Laura
Subject: RE: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
 
I have set up a conference line for a 2:30 call today.  I am thinking it may be beneficial to invite
Dennis Turner, ADEQ to also participate if we are going to be talking about ADEQ items.  Please
reply soon letting me know if you are ok with this.
 
Thanks!
 
Conference line: 888-858-2144 with passcode 9306463#
 
CNF_email_sign
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From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Tuesday, October 22, 2013 11:23 AM
To: Vogel, Mindy S -FS; Chris Garrett
Cc: Bose, Laura
Subject: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
 
Hi Mindy and Chris,
Thanks for agreeing to a call on such short notice. Again, I’m sorry for any confusion in regards to
EPA’s conversations with ADEQ related to this project. It will be good to introduce you two to Laura
and to make sure we’re all on the same page.
 
I talked with Laura and it sounds like 2:30p works for her. I’ll be coming straight from another call
that runs till 2:30, so I may be 5 minutes late, but if you could provide Laura and me with a number
to call, she can get the conversation started and I’ll arrive as close to 2:30 as possible.
 
Thanks.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
 
 
*********************** ATTACHMENT NOT DELIVERED  *******************
 
This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.
 
This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.
 
If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.
 
For further information, please contact the EPA Call Center at
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(866) 411-4EPA (4372). The TDD number is (866) 489-4900.
 
***********************  ATTACHMENT NOT DELIVERED ***********************
 
 








From: Vogel, Mindy S -FS
To: Jessop, Carter; cgarrett@swca.com; Shafiqullah, Salek -FS; Girard, Michele M -FS; Upchurch, Jim -FS
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
Date: Friday, November 01, 2013 9:10:18 AM


Thanks Carter!
 
I have set up a conference line for Monday (11/4) from 3-4 PST (Tucson people can meet me in
6v6).  Please dial 888-858-2144 with passcode 9306463#.
 
I will send you the revised sections later today as they are finalized.
 
CNF_email_sign


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Thursday, October 31, 2013 5:50 PM
To: Vogel, Mindy S -FS
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
 
Mindy,
This time slot appears to work for most of us here. I think we can go ahead and schedule it. We
look forward to seeing the revised Seep/Springs Section tomorrow.


Thank you.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Thursday, October 31, 2013 8:21 AM



mailto:msvogel@fs.fed.us

mailto:JESSOP.CARTER@EPA.GOV

mailto:cgarrett@swca.com

mailto:sshafiqullah@fs.fed.us

mailto:mmgirard@fs.fed.us

mailto:jupchurch01@fs.fed.us

mailto:Leidy.Robert@epa.gov

mailto:Goldmann.Elizabeth@epa.gov

mailto:Goforth.Kathleen@epa.gov

mailto:Brush.Jason@epa.gov

mailto:jessop.carter@epa.gov

mailto:msvogel@fs.fed.us





To: Jessop, Carter
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
 
Hi Carter.
 
We are currently working on some final revisions based on EPA’s comments from last week.  We
hope to have something to share with you by tomorrow (Friday).  I think a call would also be
appropriate to discuss – probably before the “big” national call on Tuesday…. So would you and
your team be available for a call Monday (11/4) afternoon from 3-4 PST to discuss the technical
information in the paper?  Please let me know soon whether or not this will work your EPA.
 
Thanks!
 


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Wednesday, October 30, 2013 4:19 PM
To: Vogel, Mindy S -FS
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen
Subject: Followup to discuss most recent changes to Rosemont EIS
 
Hi Mindy,
Thank you for your time on today’s 11am call. Mr. Upchurch mentioned that some changes have
been made to the language and/or analysis of the Seeps, Springs, and Riparian Resources section of
the EIS in response to the previous call we all had last week. As I mentioned in today’s meeting, the
EPA regional staff would really value an opportunity to understand what those changes have been
to help us to make sure we’re going off the most up to date information. Is that revised section
something that you could send to us for review? Alternatively, if you think a call might be the best
way to share this information, we’d be happy to arrange one. Please let me know what your/Mr.
Upchurch’s preference would be in this regard.
 
Thank you again.
 
- Carter
 
 
Carter W. Jessop
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U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Vogel, Mindy S -FS
To: Jessop, Carter
Subject: please call me
Date: Wednesday, November 13, 2013 10:39:20 AM


Hi Carter
 
I just left you a message but thought I’d try email too.  Can you please call me as soon as you can
so that we can figure out the dates/times/logistics for the EPA/FS meetings this coming week.  If
you are unable to reach me on my office phone, please try my cell phone (# below).
 
Thanks!
 
CNF_email_sign


 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.


*********************** ATTACHMENT NOT DELIVERED  *******************


This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.


***********************  ATTACHMENT NOT DELIVERED ***********************
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From: Vogel, Mindy S -FS
To: Jessop, Carter; Chris Garrett
Cc: Bose, Laura
Subject: RE: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
Date: Tuesday, October 22, 2013 1:08:48 PM


I have set up a conference line for a 2:30 call today.  I am thinking it may be beneficial to invite
Dennis Turner, ADEQ to also participate if we are going to be talking about ADEQ items.  Please
reply soon letting me know if you are ok with this.
 
Thanks!
 
Conference line: 888-858-2144 with passcode 9306463#
 
CNF_email_sign


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Tuesday, October 22, 2013 11:23 AM
To: Vogel, Mindy S -FS; Chris Garrett
Cc: Bose, Laura
Subject: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
 
Hi Mindy and Chris,
Thanks for agreeing to a call on such short notice. Again, I’m sorry for any confusion in regards to
EPA’s conversations with ADEQ related to this project. It will be good to introduce you two to Laura
and to make sure we’re all on the same page.
 
I talked with Laura and it sounds like 2:30p works for her. I’ll be coming straight from another call
that runs till 2:30, so I may be 5 minutes late, but if you could provide Laura and me with a number
to call, she can get the conversation started and I’ll arrive as close to 2:30 as possible.
 
Thanks.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
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75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.


*********************** ATTACHMENT NOT DELIVERED  *******************


This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.


***********************  ATTACHMENT NOT DELIVERED ***********************
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From: Jessop, Carter
To: "Vogel, Mindy S -FS"
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
Date: Thursday, October 31, 2013 5:50:00 PM


Mindy,
This time slot appears to work for most of us here. I think we can go ahead and schedule it. We
look forward to seeing the revised Seep/Springs Section tomorrow.


Thank you.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Thursday, October 31, 2013 8:21 AM
To: Jessop, Carter
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
 
Hi Carter.
 
We are currently working on some final revisions based on EPA’s comments from last week.  We
hope to have something to share with you by tomorrow (Friday).  I think a call would also be
appropriate to discuss – probably before the “big” national call on Tuesday…. So would you and
your team be available for a call Monday (11/4) afternoon from 3-4 PST to discuss the technical
information in the paper?  Please let me know soon whether or not this will work your EPA.
 
Thanks!
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From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Wednesday, October 30, 2013 4:19 PM
To: Vogel, Mindy S -FS
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen
Subject: Followup to discuss most recent changes to Rosemont EIS
 
Hi Mindy,
Thank you for your time on today’s 11am call. Mr. Upchurch mentioned that some changes have
been made to the language and/or analysis of the Seeps, Springs, and Riparian Resources section of
the EIS in response to the previous call we all had last week. As I mentioned in today’s meeting, the
EPA regional staff would really value an opportunity to understand what those changes have been
to help us to make sure we’re going off the most up to date information. Is that revised section
something that you could send to us for review? Alternatively, if you think a call might be the best
way to share this information, we’d be happy to arrange one. Please let me know what your/Mr.
Upchurch’s preference would be in this regard.
 
Thank you again.
 
- Carter
 
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Vogel, Mindy S -FS
To: Jessop, Carter; Upchurch, Jim -FS; cgarrett@swca.com; Shafiqullah, Salek -FS
Subject: rescheduled call w/ EPA
Date: Friday, October 18, 2013 10:16:07 AM


Hi Team.
 
I have rescheduled the call between the FS and EPA to discuss the revised water section for


Tuesday, October 22nd from 9-10 PST.  For those in Tucson, we will meet in Jim’s office.  For those
calling in, please dial 888-858-2144 with passcode 9306463#. 
 
Thanks – talk to you next week J
 
CNF_email_sign


 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.


*********************** ATTACHMENT NOT DELIVERED  *******************


This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.


***********************  ATTACHMENT NOT DELIVERED ***********************



mailto:msvogel@fs.fed.us

mailto:JESSOP.CARTER@EPA.GOV

mailto:jupchurch01@fs.fed.us

mailto:cgarrett@swca.com

mailto:sshafiqullah@fs.fed.us










From: Goldmann, Elizabeth
To: Blaine, Marjorie E SPL
Cc: Brush, Jason; Leidy, Robert; Jessop, Carter
Subject: 2001 404(q) elevation - indirect impacts from groundwater drawdown. EPA and Corps Correspondence Attached
Date: Wednesday, July 31, 2013 9:16:40 AM


http://water.epa.gov/type/wetlands/upload/2007_07_10_wetlands_BreckenridgeElevationRequest.pdf
 
http://water.epa.gov/type/wetlands/upload/2007_07_10_wetlands_BreckenridgeArmyResponse.pdf
 
 
Hi Marjorie
 
As a follow up to our past discussions on indirect impacts to waters due to groundwater drawdown, I
have attached for your review a 2001 404(q) elevation of the commercial/residential/recreational
development ( Breckenridge Ski Area) in the Cucmber Gulch watershed located in Summit County,
Colorado.
 
In summary, the Sacramento District of the Corps delineated the wetlands subject to indirect effects
from groundwater drawdown AND conditioned the permit to require mitigation should final
hydrological studies show  impacts to these wetlands due to groundwater drawdown from the
proposed project. 
 
History:  Downstream of the proposed development is the 77-acre Cucumber Gulch wetland
complex.  EPA's concerns were about significant indirect and cumulative impacts to these wetlands
resulting from potential loss of water sustaining the wetlands.  In particular, the construction of
below-grade foundations and the installation of drains would likely intercept the groundwater flow
supporting the wetlands in Cucumber Gulch.  At the time of the elevation, existing studies and
modeling were still being evaluated, but instead of waiting for the outcome of these studies to
confirm the extent of indirect impacts,  the Corps chose to use permit conditions to require future
evaluation of impacts and mitigation prior to construction.  EPA requested the scientifically valid
water flow study and mitigation plan be completed prior to permit issuance.
 
In the elevation response, the Army agreed with EPA that the wetlands are an ARNI,  but they did
not agree that substantial and unacceptable adverse impacts would result from the District's
proposed permit.  The Army stated, "We believe that the Special Conditions that the District has
placed within the proposed DA permit adequately protect the aquatic resource.  Those Special
Conditions require that the permittee submit adequate documentation that neither of the two
proposed buildings or their associated infrastructure will effect the wetland complex located
down-gradient or, if a potential of an effect is dicovered, a mitigation plan must be submitted that
would specify in detail, how such effect would remediated and/or mitigated, prior to construction
of the buildings."
 
In this case, the Corps delineated the wetlands subject to potential indirect impact of the project
from groundwater drawdown,  In addition, they conditioned the permit to require mitigation if the
final hydro studies show the wetlands would be indirectly impacted by groundwater drawdown from
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the project.  As for Rosemont, hydrological studies already show near term impacts to wetlands in
Empire, Gardner, Cienega and Davidson from the proposed project.
 
Please call or email me to discuss this Cucumber Gulch 404(q) and the status of the delineation and
mitigation plan for direct, indirect and cumulative impacts from the proposed Rosemont Copper
Mine.
 
Thanks, Elizabeth
 








From: Vogel, Mindy S -FS
To: Jessop, Carter
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
Date: Thursday, October 31, 2013 8:21:17 AM


Hi Carter.
 
We are currently working on some final revisions based on EPA’s comments from last week.  We
hope to have something to share with you by tomorrow (Friday).  I think a call would also be
appropriate to discuss – probably before the “big” national call on Tuesday…. So would you and
your team be available for a call Monday (11/4) afternoon from 3-4 PST to discuss the technical
information in the paper?  Please let me know soon whether or not this will work your EPA.
 
Thanks!
 


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Wednesday, October 30, 2013 4:19 PM
To: Vogel, Mindy S -FS
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen
Subject: Followup to discuss most recent changes to Rosemont EIS
 
Hi Mindy,
Thank you for your time on today’s 11am call. Mr. Upchurch mentioned that some changes have
been made to the language and/or analysis of the Seeps, Springs, and Riparian Resources section of
the EIS in response to the previous call we all had last week. As I mentioned in today’s meeting, the
EPA regional staff would really value an opportunity to understand what those changes have been
to help us to make sure we’re going off the most up to date information. Is that revised section
something that you could send to us for review? Alternatively, if you think a call might be the best
way to share this information, we’d be happy to arrange one. Please let me know what your/Mr.
Upchurch’s preference would be in this regard.
 
Thank you again.
 
- Carter
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Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.
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From: Vogel, Mindy S -FS
To: Bose, Laura; Jessop, Carter; Chris Garrett
Subject: RE: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
Date: Tuesday, October 22, 2013 1:35:54 PM


Ok – that sounds good.  I’ll talk to you in an hour J
 
CNF_email_sign


 
From: Bose, Laura [mailto:Bose.Laura@epa.gov] 
Sent: Tuesday, October 22, 2013 1:30 PM
To: Vogel, Mindy S -FS; Jessop, Carter; Chris Garrett
Subject: RE: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
 
Let’s just start the conversation within the federal family and figure out what we would want to
accomplish with a call to ADEQ.  We can try and call ADEQ after we start (Linda Taunt know we
have a call at 2:30 since I spoke with her earlier today) or schedule a call in the near future.
 
Laura
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Tuesday, October 22, 2013 1:17 PM
To: Bose, Laura; Jessop, Carter; Chris Garrett
Subject: RE: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
 
Hi Laura.
 
Maybe we should invite both of them – hopefully at least one would be available on short notice? 
I have met Linda before, I simply recommended Dennis because he seems to be my main POC w/
ADEQ.  Your thoughts?
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From: Bose, Laura [mailto:Bose.Laura@epa.gov] 
Sent: Tuesday, October 22, 2013 1:15 PM
To: Vogel, Mindy S -FS; Jessop, Carter; Chris Garrett
Subject: RE: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
 
Mindy:  I am fine with including Dennis Turner.  Please note that my contact at ADEQ is Linda
Taunt, Deputy Director of the Water Quality Division. Dennis Turner is in the Surface Water Section
under Debra Daniel and Debra reports to the Director and Deputy Director.  Dennis is the staff
contact for ADEQ, but Linda is the management lead and is the individual who has worked with Jim
Upchurch  and Kathy Arnold.
 
 
 
Laura Tom Bose
AZ/NV Management Lead
EPA Region 9 Water Division (WTR-1)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3477
bose.laura@epa.gov
 
 
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Tuesday, October 22, 2013 1:08 PM
To: Jessop, Carter; Chris Garrett
Cc: Bose, Laura
Subject: RE: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
 
I have set up a conference line for a 2:30 call today.  I am thinking it may be beneficial to invite
Dennis Turner, ADEQ to also participate if we are going to be talking about ADEQ items.  Please
reply soon letting me know if you are ok with this.
 
Thanks!
 
Conference line: 888-858-2144 with passcode 9306463#
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From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Tuesday, October 22, 2013 11:23 AM
To: Vogel, Mindy S -FS; Chris Garrett
Cc: Bose, Laura
Subject: Call to clarify questions regarding WQS and ADEQ 401 cert @ 2:30p
 
Hi Mindy and Chris,
Thanks for agreeing to a call on such short notice. Again, I’m sorry for any confusion in regards to
EPA’s conversations with ADEQ related to this project. It will be good to introduce you two to Laura
and to make sure we’re all on the same page.
 
I talked with Laura and it sounds like 2:30p works for her. I’ll be coming straight from another call
that runs till 2:30, so I may be 5 minutes late, but if you could provide Laura and me with a number
to call, she can get the conversation started and I’ll arrive as close to 2:30 as possible.
 
Thanks.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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*********************** ATTACHMENT NOT DELIVERED  *******************
 
This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.
 
This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.
 
If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.
 
For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.
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Jessop, Carter


From: Jessop, Carter
Sent: Monday, December 09, 2013 10:22 AM
To: Goforth, Kathleen
Subject: Accepted: ROSEMONT CEQ/Interagency call


Categories: F2F


 








From: Vogel, Mindy S -FS
To: Jessop, Carter
Cc: cgarrett@swca.com; Upchurch, Jim -FS
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
Date: Monday, November 04, 2013 11:11:54 AM


Thanks Carter – I appreciate your flexibility!  We’ll talk at 2 PST / 3 MST J
 


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Monday, November 04, 2013 11:40 AM
To: Vogel, Mindy S -FS
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason; cgarrett@swca.com
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
 
Mindy,
It appears that 2 (PST) will work just fine for us. Thank you for being on top of the daylight saving
change and saving us all some confusion/scrambling.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Monday, November 04, 2013 6:30 AM
To: Jessop, Carter
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason; cgarrett@swca.com
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
Importance: High
 
Hi Team.
 
Over the weekend it was brought to my attention that daylight saving occurred and since AZ
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doesn’t follow that, we are now in MST zone.  Therefore, I was wondering if it would be possible
for the group to still meet today from 3-4 MST (2-3 PST)? Please let me know this morning. 
 
Sorry for the inconvenience.
 


 
From: Vogel, Mindy S -FS 
Sent: Friday, November 01, 2013 1:01 PM
To: 'Jessop, Carter'
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason; Victoria Boyne;
cgarrett@swca.com
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
 
Hi Carter.
 
As promised, the revised documents have been compiled and are available on the SWCA web site:
www.swca.com 
Click the “Client Access” link at the bottom of the screen 
Username/Folder Name: RosemontGWMD 
Password: RGMD12
 
Here’s what’s included:


-          Revised SS&R section.  Note that there are still items we’re working on, but the “Effects on
Perennial Streamflow” section is complete with the results from the revised approach


-          Backup memo.  This compiles all of the data, outlines the approach, and most importantly
provides the detailed calculations about how we arrived at the impacts presented in the
FEIS. 


-          Attachment 1 – This is an attachment that goes with the backup memo that compiles all of
the calculations.


-          Attachment 2 – This is the heart of the analysis—these are the 4,454 daily depth-of-water
measurements on Cienega Creek that allow us to model what would happen under
different drawdowns, with the probabilities calculated


 
We appreciate your consideration and review.
Talk to you Monday afternoon J
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From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Thursday, October 31, 2013 5:50 PM
To: Vogel, Mindy S -FS
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
 
Mindy,
This time slot appears to work for most of us here. I think we can go ahead and schedule it. We
look forward to seeing the revised Seep/Springs Section tomorrow.


Thank you.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Thursday, October 31, 2013 8:21 AM
To: Jessop, Carter
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
 
Hi Carter.
 
We are currently working on some final revisions based on EPA’s comments from last week.  We
hope to have something to share with you by tomorrow (Friday).  I think a call would also be
appropriate to discuss – probably before the “big” national call on Tuesday…. So would you and
your team be available for a call Monday (11/4) afternoon from 3-4 PST to discuss the technical
information in the paper?  Please let me know soon whether or not this will work your EPA.
 
Thanks!
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From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Wednesday, October 30, 2013 4:19 PM
To: Vogel, Mindy S -FS
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen
Subject: Followup to discuss most recent changes to Rosemont EIS
 
Hi Mindy,
Thank you for your time on today’s 11am call. Mr. Upchurch mentioned that some changes have
been made to the language and/or analysis of the Seeps, Springs, and Riparian Resources section of
the EIS in response to the previous call we all had last week. As I mentioned in today’s meeting, the
EPA regional staff would really value an opportunity to understand what those changes have been
to help us to make sure we’re going off the most up to date information. Is that revised section
something that you could send to us for review? Alternatively, if you think a call might be the best
way to share this information, we’d be happy to arrange one. Please let me know what your/Mr.
Upchurch’s preference would be in this regard.
 
Thank you again.
 
- Carter
 
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
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penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Vogel, Mindy S -FS
To: Jessop, Carter
Cc: Goforth, Kathleen; Upchurch, Jim -FS
Subject: RE: Contact information for EPA
Date: Wednesday, July 24, 2013 10:56:50 AM


Hi Carter.
 
I sent out an email this morning to all cooperators regarding the PA FEIS extension.  If EPA would
like something more, or something directly from Jim, please let me know.
Thanks.
 
CNF_email_sign


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Tuesday, July 23, 2013 11:59 AM
To: Vogel, Mindy S -FS
Cc: Goforth, Kathleen
Subject: Contact information for EPA
 
Hello Mindy,
Thank you again for the call today. We appreciate the investment of time by Mr. Upchurch and the
rest of Coronado and your contractors. It was valuable to be able to talk through our issues
regarding the AFEIS and the input provided will allow us to refine some of our comments prior to
sending them to you.
 
Regarding the additional 14 days you are allowing for the cooperating agencies to prepare and
submit comments on this AFEIS, if you or Mr. Upchurch could please send a message to Angeles,
Kathy and me to that effect, that would be very helpful for our records keeping. Our contact
information is below.
 
Thank you again. Please feel free to call or email me with any questions or concerns that may have
arose from today’s call.
 
- Carter
 
 
Angeles Herrera
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Associate Director, Communities and Ecosystems Division
Herrera.Angeles@epa.gov
 
Kathleen Goforth
Manager, Environmental Review Office
Goforth.Kathleen@epa.gov
 
Carter Jessop
Jessop.Carter@epa.gov
 
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.
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From: Jessop, Carter
To: Goforth, Kathleen; Herrera, Angeles; Brush, Jason; Leidy, Robert; Goldmann, Elizabeth; Campbell, Rich; Hagler,


Tom; Diamond, Jane; Scott, Jeff
Subject: Call chaired by CEQ with BLM, USACE, USFS, and EPA regarding federal responsibilities for Rosemont Copper


project
Start: Thursday, December 05, 2013 12:00:00 PM
End: Thursday, December 05, 2013 1:00:00 PM
Location: R9-Room-1509-15-MTS_Only-Ruckel/Region-9-RESTRICTED


When: Thursday, December 05, 2013 12:00 PM-1:00 PM (UTC-08:00) Pacific Time (US & Canada).
Where: R9-Room-1509-15-MTS_Only-Ruckel/Region-9-RESTRICTED


Note: The GMT offset above does not reflect daylight saving time adjustments.


*~*~*~*~*~*~*~*~*~*


Room 1509 for those who would like to join the call with the group. 


Call in number for those who will participate remotely.
202-395-6392
Pass code:  883 6608#
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From: Goldmann, Elizabeth
To: Diebolt, Sallie SPL; Blaine, Marjorie E SPL; David.J.Castonon@usace.army.mil
Cc: Brush, Jason; Leidy, Robert; Jessop, Carter
Subject: RE: Meeting with Corps and EPA on Rosemont Copper Mine
Date: Monday, September 09, 2013 2:45:16 PM
Attachments: Cienega CreekILF.August 2103plan.pdf


PimaCntyandTucsonAudubon.ILFLTR.pdf


Hi Sallie, Marjorie and Dave,


For our meeting tomorrow, I have attached Pima County and Tucson Audubon's the latest ILF proposal
for Cienega Creek below Pantano Dam.  In addition, I have attached Pima's letter dated July 31, 2013
regarding the potential for establishing an ILF site for Cienega.


Please let me know if these do not transmit and I will send them separately.


Thanks,


Elizabeth
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From: Jessop, Carter
To: "Vogel, Mindy S -FS"
Cc: Upchurch, Jim -FS; Kingsbury, Jamie -FS; Shafiqullah, Salek -FS; Congdon, Roger D -FS; cgarrett@swca.com;


mpolm@swca.com; tchute99@gmail.com; Leidy, Robert; Goforth, Kathleen; Goldmann, Elizabeth; Brush, Jason
Subject: RE: EPA & FS meeting info
Date: Friday, November 15, 2013 1:51:00 PM


Hello Mindy,
You may have heard us discussing how we were going to be in a different room on Monday than
we were in today. It has come to my attention that the call in for that VTC equipment is different
from the one used today. The new call in I was given is “4159785132 at epa.gov”. If you have any
concerns, please feel free to contact me or have your VTC specialist contact Terry Maldonado at
(415) 972-3758.
 
Thank you.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Thursday, November 14, 2013 2:18 PM
To: Upchurch, Jim -FS; Kingsbury, Jamie -FS; Shafiqullah, Salek -FS; Congdon, Roger D -FS;
cgarrett@swca.com; mpolm@swca.com; tchute99@gmail.com; Jessop, Carter; Leidy, Robert; Goforth,
Kathleen; Goldmann, Elizabeth; Brush, Jason
Subject: EPA & FS meeting info
 
Hi Team.
 
Thanks again for getting together to all work together on improving the Rosemont FEIS.  Attached
is the most current version of the seeps, springs, and riparian sections that we will be working from
on Monday & Tuesday.  There are some highlighted parts to help direct some points of discussion,
but we are open to talking about it all.
 
Please refer to the attachment with the agenda, list of attendees (I hope I got the EPA offices
correct – we can adjust titles on Friday), purpose, and most importantly…. The call-in instructions
for participation J
 
The meetings will be held:


-          Friday, 11/15 from 10:30-1:00 MST           (equipment check, introductions, guidelines for
working together, etc)


-          Monday, 11/18 from 9:00-5:00 MST         (begin technical review and edits)
-          Tuesday, 11/18 from 9:00-5:00 MST         (continue technical review and edits as needed)
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If you have any questions, please feel free to contact me.
Thanks!
 


 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Schultz, Frances
To: hgreczmiel@ceq.eop.gov; Rader, Cliff; Herrera, Angeles; Goforth, Kathleen
Cc: Scott, Jeff; Jessop, Carter; Carney, Kimberley
Subject: Call in Number for Rosemont Call
Date: Friday, November 15, 2013 9:47:55 AM


Good Morning,
Thank you all for being available for this call at 1:00 pm EST/10:00 am PST. The call in number is
below.  Feel free to contact me at the number below or my cell 415-203-9366 if you have any call-
in problems. 
 
Conference line # 1-866-299-3188
Access Code is 4159726898
 
******************************************
Frances Schultz
Frances Schultz, Deputy Director
Communities and Ecosystems Division (CED-1)
U.S. Environmental Protection Agency, Region 9
schultz.frances@epa.gov
415-972-3297
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From: Leidy, Robert
To: Marjorie.E.Blaine@usace.army.mil
Cc: Goldmann, Elizabeth; Brush, Jason; Jessop, Carter; David.J.Castonon@usace.army.mil;


Sallie.Diebolt@usace.army.mil
Subject: RE: Mulberry Canyon parcel - suitability as mitigation
Date: Monday, September 16, 2013 2:35:54 PM


Hi Marjorie,
 
I was reviewing Table 111. Estimated Impacts to Springs and Seeps as a Result of the Proposed
Action in Chapter 3, Seeps, Springs, and Riparian Areas of the PAFEIS and noticed that Mulberry
Canyon is highly likely to be indirectly impacted by the proposed Rosemont Mine due to
groundwater drawdown. Mulberry Canyon and Spring lie well inside the modeled 5-foot
groundwater drawdown contour and flow observations in the canyon indicate that it is connected
to a regional water source. The PAFEIS predicts that riparian vegetation would be lost or would
experience reduced vitality from the mine. Mulberry Spring may also be lost or experience reduced
vitality (i.e., discharge).  I recall at out meeting last Wednesday that you were considering allowing
Mulberry Canyon to be used by Rosemont for mitigation preservation credits.
 
Given the certainty of adverse impacts from the mine to Mulberry Canyon it is not suitable as
mitigation. The proposed Davidson Canyon mitigation parcels, to which Mulberry Canyon is
tributary, would also be impacted by the proposed mine and are also not suitable as mitigation.
Please let me know if you would like to discuss this further.
 
Best,
 
Rob
 
 
 
______________________________
Robert A. Leidy, Ph.D.
U.S. Environmental Protection Agency
Wetlands Office (WTR-8)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3463
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From: Jessop, Carter
To: "Vogel, Mindy S -FS"
Subject: RE: EPA & FS meeting info
Date: Friday, November 15, 2013 12:02:00 PM


Hi Mindy,
I was just pulling up this email and tchute99@gmail.com caught my eye because it looks like a
personal email address. Is this someone in the USFS or SWCA?
 
Thanks for the clarification.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Thursday, November 14, 2013 2:18 PM
To: Upchurch, Jim -FS; Kingsbury, Jamie -FS; Shafiqullah, Salek -FS; Congdon, Roger D -FS;
cgarrett@swca.com; mpolm@swca.com; tchute99@gmail.com; Jessop, Carter; Leidy, Robert; Goforth,
Kathleen; Goldmann, Elizabeth; Brush, Jason
Subject: EPA & FS meeting info
 
Hi Team.
 
Thanks again for getting together to all work together on improving the Rosemont FEIS.  Attached
is the most current version of the seeps, springs, and riparian sections that we will be working from
on Monday & Tuesday.  There are some highlighted parts to help direct some points of discussion,
but we are open to talking about it all.
 
Please refer to the attachment with the agenda, list of attendees (I hope I got the EPA offices
correct – we can adjust titles on Friday), purpose, and most importantly…. The call-in instructions
for participation J
 
The meetings will be held:


-          Friday, 11/15 from 10:30-1:00 MST           (equipment check, introductions, guidelines for
working together, etc)


-          Monday, 11/18 from 9:00-5:00 MST         (begin technical review and edits)
-          Tuesday, 11/18 from 9:00-5:00 MST         (continue technical review and edits as needed)


 
If you have any questions, please feel free to contact me.
Thanks!
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This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Jessop, Carter
To: Leidy, Robert; Goldmann, Elizabeth; Brush, Jason; Goforth, Kathleen
Subject: Call with USFS to discuss most recent changes to Seeps/Springs/Riparian section of Rosemont FEIS


When: Monday, November 04, 2013 3:00 PM-4:00 PM (UTC-08:00) Pacific Time (US & Canada).
Where: R9-Room-1509-15-MTS_Only-Ruckel/Region-9-RESTRICTED


Note: The GMT offset above does not reflect daylight saving time adjustments.


*~*~*~*~*~*~*~*~*~*
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From: Blaine, Marjorie E SPL
To: Leidy, Robert
Cc: Goldmann, Elizabeth; Brush, Jason; Jessop, Carter; David.J.Castonon@usace.army.mil; Diebolt, Sallie SPL
Subject: RE: RE: Mulberry Canyon parcel - suitability as mitigation (UNCLASSIFIED)
Date: Wednesday, September 18, 2013 3:47:50 PM


Classification: UNCLASSIFIED
Caveats: NONE


Rob


Thank you very much.  The Davidson Canyon 3 and 4 parcels are not being considered for Section 404
mitigation; however, I believe they are included in the Proposed Conservation Measures in the BO.


We will look further into the information on Mulberry Canyon.


Marjorie
Assist us in better serving you!
You are invited to complete our customer survey, located at the following link:
http://www.spl.usace.army.mil/Missions/Regulatory.aspx
Note: If the link is not active, copy and paste it into your internet browser.


-----Original Message-----
From: Leidy, Robert [mailto:Leidy.Robert@epa.gov]
Sent: Monday, September 16, 2013 2:36 PM
To: Blaine, Marjorie E SPL
Cc: Goldmann, Elizabeth; Brush, Jason; Jessop, Carter; David.J.Castonon@usace.army.mil; Diebolt,
Sallie SPL
Subject: [EXTERNAL] RE: Mulberry Canyon parcel - suitability as mitigation


Hi Marjorie,


I was reviewing Table 111. Estimated Impacts to Springs and Seeps as a Result of the Proposed Action
in Chapter 3, Seeps, Springs, and Riparian Areas of the PAFEIS and noticed that Mulberry Canyon is
highly likely to be indirectly impacted by the proposed Rosemont Mine due to groundwater drawdown.
Mulberry Canyon and Spring lie well inside the modeled 5-foot groundwater drawdown contour and flow
observations in the canyon indicate that it is connected to a regional water source. The PAFEIS predicts
that riparian vegetation would be lost or would experience reduced vitality from the mine. Mulberry
Spring may also be lost or experience reduced vitality (i.e., discharge).  I recall at out meeting last
Wednesday that you were considering allowing Mulberry Canyon to be used by Rosemont for mitigation
preservation credits.


Given the certainty of adverse impacts from the mine to Mulberry Canyon it is not suitable as mitigation.
The proposed Davidson Canyon mitigation parcels, to which Mulberry Canyon is tributary, would also be
impacted by the proposed mine and are also not suitable as mitigation. Please let me know if you would
like to discuss this further.


Best,
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Rob


______________________________


Robert A. Leidy, Ph.D.


U.S. Environmental Protection Agency


Wetlands Office (WTR-8)


75 Hawthorne Street


San Francisco, CA 94105


(415) 972-3463


Classification: UNCLASSIFIED
Caveats: NONE








From: Vogel, Mindy S -FS
To: Jessop, Carter
Subject: RE: EPA & FS meeting info
Date: Monday, November 18, 2013 6:07:13 AM


This email is for Terry Chute – who is contracted through SWCA.
 


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Friday, November 15, 2013 1:03 PM
To: Vogel, Mindy S -FS
Subject: RE: EPA & FS meeting info
 
Hi Mindy,
I was just pulling up this email and tchute99@gmail.com caught my eye because it looks like a
personal email address. Is this someone in the USFS or SWCA?
 
Thanks for the clarification.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Thursday, November 14, 2013 2:18 PM
To: Upchurch, Jim -FS; Kingsbury, Jamie -FS; Shafiqullah, Salek -FS; Congdon, Roger D -FS;
cgarrett@swca.com; mpolm@swca.com; tchute99@gmail.com; Jessop, Carter; Leidy, Robert; Goforth,
Kathleen; Goldmann, Elizabeth; Brush, Jason
Subject: EPA & FS meeting info
 
Hi Team.
 
Thanks again for getting together to all work together on improving the Rosemont FEIS.  Attached
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is the most current version of the seeps, springs, and riparian sections that we will be working from
on Monday & Tuesday.  There are some highlighted parts to help direct some points of discussion,
but we are open to talking about it all.
 
Please refer to the attachment with the agenda, list of attendees (I hope I got the EPA offices
correct – we can adjust titles on Friday), purpose, and most importantly…. The call-in instructions
for participation J
 
The meetings will be held:


-          Friday, 11/15 from 10:30-1:00 MST           (equipment check, introductions, guidelines for
working together, etc)


-          Monday, 11/18 from 9:00-5:00 MST         (begin technical review and edits)
-          Tuesday, 11/18 from 9:00-5:00 MST         (continue technical review and edits as needed)


 
If you have any questions, please feel free to contact me.
Thanks!
 


 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Vogel, Mindy S -FS
To: Upchurch, Jim -FS; Kingsbury, Jamie -FS; Shafiqullah, Salek -FS; Congdon, Roger D -FS; cgarrett@swca.com;


mpolm@swca.com; tchute99@gmail.com; Jessop, Carter; Leidy, Robert; Goforth, Kathleen; Goldmann,
Elizabeth; Brush, Jason


Subject: EPA & FS meeting info
Date: Thursday, November 14, 2013 2:20:21 PM
Attachments: SS&R-RevisedEPA_111413_For EPA meeting.docx


EPA_FS_VTC_Agenda_111513.pdf


Hi Team.
 
Thanks again for getting together to all work together on improving the Rosemont FEIS.  Attached
is the most current version of the seeps, springs, and riparian sections that we will be working from
on Monday & Tuesday.  There are some highlighted parts to help direct some points of discussion,
but we are open to talking about it all.
 
Please refer to the attachment with the agenda, list of attendees (I hope I got the EPA offices
correct – we can adjust titles on Friday), purpose, and most importantly…. The call-in instructions
for participation J
 
The meetings will be held:


-          Friday, 11/15 from 10:30-1:00 MST           (equipment check, introductions, guidelines for
working together, etc)


-          Monday, 11/18 from 9:00-5:00 MST         (begin technical review and edits)
-          Tuesday, 11/18 from 9:00-5:00 MST         (continue technical review and edits as needed)


 
If you have any questions, please feel free to contact me.
Thanks!
 


 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
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[bookmark: _Toc286671312][bookmark: _Toc304898659][bookmark: _Toc350262486][bookmark: _Toc360527744]Seeps, Springs, and Riparian Areas


[bookmark: _Toc350262487][bookmark: _Toc360527745][bookmark: _Toc243406310][bookmark: _Toc304898625][bookmark: _Toc360527757][bookmark: _Toc195608282]Introduction


One widespread public comment received on the DEIS concerned the organization of the document because the discussion of riparian areas was addressed in multiple resource sections, including the four water resource sections and the “Biological Resources” resource section. For the FEIS, the analysis of impacts to riparian areas has been consolidated into this new section, along with analysis of impacts to seeps and springs, as well as perennial waters.


As used in this document, the word “riparian” is used to describe plant communities associated with natural washes, rivers, ponds, and springs; this definition encompasses a wide spectrum of vegetation types, from wetland areas that might be found along Cienega Creek to the dry washes found on much of the proposed mine site itself. In general, reference in this EIS to “riparian areas” includes not only the riparian vegetation itself (xeroriparian, mesoriparian, or hydroriparian) but any related water sources and the aquatic habitat they represent.


[bookmark: _Toc350262488][bookmark: _Toc360527746]Changes from the Draft Environmental Impact Statement


Three different sources of riparian mapping available for the analysis area were discussed in the DEIS, along with the limitations and characteristics of each mapping source. Public comments questioned the rationale behind the mapping selection used in the DEIS, particularly the perceived dismissal of Pima County mapping efforts. Comments also indicated that, while the Pima County mapping was admittedly more expansive than other mapping sources, the county’s mapping efforts focus on habitat corridors, which is a valuable characteristic to consider when addressing riparian areas. The Coronado convened a meeting of cooperating agencies (Garrett 2012e) to discuss riparian mapping needs and reconsider riparian mapping data sources. The Pima County riparian mapping was subsequently selected for use in the FEIS (see the “Riparian Mapping” part of this resource section). This differs from the riparian mapping used in the DEIS.


Several comments, including those from the EPA, stated that the analysis of impacts to both riparian areas and springs was too narrowly focused, assessing only the acres of impacts to riparian areas and the numbers of springs impacted, without fully investigating the physical and biological effects that would be observed. The FEIS supplements the previous measures with an analysis of expected impacts to the function of these springs, seeps, and riparian areas in terms of vegetation type and health (see the “Riparian Condition Assessment” part of this resource section). The approaches used were further refined based on comments from the EPA on preliminary versions of the FEIS.


Regarding seeps and springs, information from additional field investigations conducted since the publication of the DEIS has allowed the seeps and springs inventory to be revised. This has reduced the uncertainty associated with the analysis of expected impacts to seeps and springs (see “Seeps and Springs” under the “Existing Conditions” part of this resource section).


Many commenters, including the EPA and other cooperating agencies, found the analysis of Outstanding Arizona Waters (located in lower Davidson Canyon and along Cienega Creek) to be deficient in the DEIS. A more complete impacts analysis, focusing on criteria specified by regulation as well as the original nomination criteria for those Outstanding Arizona Waters, is included in the FEIS (see the “Outstanding Arizona Waters Analysis” and “Effect on Outstanding Arizona Waters” parts of this resource section).


Some commenters identified areas of intermittent stream channel that were not analyzed, particularly in Sycamore Canyon (north of the mine site), Sycamore Canyon (a different canyon south of the mine site), Box Canyon, and Mulberry Canyon. These areas have been analyzed, but as individual spring locations instead of intermittent reaches (CITE GARRETT MEMO). The FEIS has been changed to identify that some intermittent channels would be affected along with these springs.	Comment by cgarrett: August 29, 2013

Review of Available Water Information Raised by Cooperators


Some comments suggested that the analysis of riparian resources or springs in the Upper Santa Cruz Subbasin, where the mine water supply would be withdrawn, was deficient. The regional water table in this area has historically been high enough to be hydraulically connected to such features but at present is more than 100 feet below the ground surface along the Santa Cruz River and in the vicinity of the pumping wells, and it does not support any riparian or spring resources. Given the amount of groundwater withdrawal from this aquifer for domestic, agricultural, industrial, and commercial uses and given the projections for population growth in the future, it is unlikely that the water table will recover to the point that it would support riparian or spring resources. Therefore, analysis of riparian resources or springs in the Upper Santa Cruz Subbasin remains absent from the FEIS, although it should be noted that some springs analyzed in this section that occur in the Santa Rita Mountains near the mine site are technically within the Upper Santa Cruz Subbasin. Effects to these springs due to mine pit losses are analyzed in full. 


Additional mitigation measures have been incorporated into the document and assessed for effectiveness at reducing impacts (see the “Mitigation Effectiveness” part of this resource section, as well as appendix B).


Monitoring has been incorporated into the “Mitigation and Monitoring Plan” (see appendix B) in order to address uncertainty associated with analysis of seeps, springs, perennial waters, and Outstanding Arizona Waters (see the “Mitigation Effectiveness,” “Monitoring Intended to Assess Potential Impacts to Streamflow,” “Monitoring Intended to Assess Potential Impacts to Outstanding Arizona Waters,” and “Monitoring Intended to Assess Potential Impacts to Seeps and Springs” parts of this resource section).


[bookmark: _Toc286671314][bookmark: _Toc304898661][bookmark: _Toc350262489][bookmark: _Toc360527747]Issues, Cause and Effect Relationships of Concern


One significant issue was identified that specifically concerns seeps, springs, and riparian areas 
(Issue 4). In addition, portions of another significant issue (Issue 3D) pertain to effects on perennial waters and Outstanding Arizona Waters, both of which are addressed in this section.


[bookmark: _Toc350262490]Issue 3D: Surface Water Availability


Construction and operation of the mine pit, tailings, waste rock, and leach facilities have the potential to change surface water discharge to Davidson Canyon and Cienega Creek, portions of which are designated an Outstanding Arizona Water by the ADEQ. Additionally, the availability of water for stock watering tanks could be reduced. 


[bookmark: _Toc350262491]Issue 3D Factors for Alternative Comparison


1. Number of stream miles changed from intermittent/perennial flow status to ephemeral flow status as a result of the project 


2. Quantitative assessment of potential lowering of the water table/reduced groundwater flow to Davidson Canyon and Cienega Creek that results in permanent changes in flow patterns and that may affect their Outstanding Arizona Water designations and current designated uses


[bookmark: _Toc350262492]Issue 4: Impact on Seeps, Springs, and Riparian Areas


Potential impacts on seeps, springs, and associated riparian vegetation could result from the alteration of surface and subsurface hydrology because of the pit and other operations. Potential impacts could include reduced or eliminated flow to seeps and springs and loss of, or change in, the function of riparian areas.


[bookmark: _Toc350262493]



Issue 4 Factors for Alternative Comparison


1. Acres of riparian areas disturbed, by vegetation classification 


2. Number of seeps and springs degraded or lost


3. Change in the function of riparian areas


4. Qualitative assessment of ability to meet legal and regulatory requirements for riparian areas


[bookmark: _Toc350262494][bookmark: _Toc360527748]Analysis Methodology, Assumptions, 
Uncertain and Unknown Information 


[bookmark: _Toc286671316][bookmark: _Toc350262495]Analysis Area


The analysis area includes all areas within which seeps, springs, riparian vegetation, perennial streamflow, or Outstanding Arizona Waters may be impacted (figure 66). The southern boundary of the analysis area runs along the Pima/Santa Cruz County line, which generally represents both the farthest southern extent of modeled groundwater drawdown and the southern extent of available riparian mapping. The eastern and northern boundaries extend far enough to encompass all hydroriparian and mesoriparian areas along Cienega Creek, extending downstream past the Davidson Canyon confluence to the Pantano dam. It should be noted that the biological opinion authored by the USFWS makes reference to Mattie Canyon, which is not within the analysis area for the “Seeps, Springs, and Riparian Areas” resource section of this chapter. Mattie Canyon is located east of Cienega Creek, very near USGS gage no. 09484550, and is generally beyond the area for which the groundwater models estimate impacts (see the “Groundwater Quantity” resource section of this chapter). Potential impacts to Mattie Canyon would be expected to be similar to those for Upper Cienega Creek, as described in this resource section.


The western boundary of the analysis area follows the western extent of modeled groundwater drawdown. As noted in the “Groundwater Quantity” resource section in this chapter, drawdown would be expected to extend beyond the western boundary several hundred years after closure of the mine. No seeps, springs, hydroriparian areas, mesoriparian areas, or perennial flows were identified beyond the boundary that would be affected by the inability to fully analyze drawdown beyond the model boundary (CITE GARRETT MEMO). The analysis area also incorporates the utility line corridor to the west, as some xeroriparian areas would be impacted by surface disturbance in this area.	Comment by cgarrett: August 29, 2013

Review of Available Water Information Raised by Cooperators


The temporal analysis period extends up to 1,000 years in the future, which represents the length of time over which groundwater levels are expected to come into equilibrium.


For analysis of impacts on streamflow and riparian vegetation, the analysis area has been categorized into the following reaches, as shown in figure 67 and summarized in table 106. 


Information on these reaches is available from various sources, including site visits in 2012 along Upper and Lower Cienega Creek (WestLand Resources Inc. 2012m), site visits over numerous years along Lower Cienega Creek (Pima Association of Governments 2010b, 2012a), and site visits in 2010 and 2011 along Davidson Canyon (Tetra Tech 2010a; WestLand Resources Inc. 2011g). 	Comment by cgarrett: Add Powell 2013


[image: ]


[bookmark: _Toc350262496][bookmark: _Toc360528756]Figure 66. Analysis area for seeps, springs, and riparian areas
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[bookmark: _Toc350262497][bookmark: _Toc360528757]Figure 67. Stream reaches of concern
	Comment by cgarrett: BLM identified an error on this map.  It has been revised and needs to be replaced


[bookmark: _Toc360530192][bookmark: _Toc350262498]Table 106. Stream reaches of concern


			Reach


			General Location


			Description of Flow Regime*


			Special Status





			Cienega Creek 1


			From headwaters to confluence with Gardner Canyon


			Spatially intermittent; based on comments received from USEPA, indications are that some part of the reach above Gardner Canyon exhibits characteristics of perennial flow


			None 





			Cienega Creek 2


			From confluence of Gardner Canyon to the Narrows


			Spatially intermittent; some perennial reaches; contains USGS gage no. 09484550 (titled “Cienega Creek, near Sonoita”). This gage has been operational since 2001.


			Outstanding Arizona Water





			Cienega Creek 3


			The Narrows


			Spatially intermittent; some perennial reaches


			Outstanding Arizona Water





			Cienega Creek 4


			From the Narrows to confluence with Davidson Canyon


			Spatially intermittent; some perennial reaches; contains USGS gage no. 09484560 (titled “Cienega Creek, near Pantano”). This gage was operational between 1968 and 1975.


			Outstanding Arizona Water





			Cienega Creek 5


			From confluence with Davidson Canyon to Pantano Dam


			Spatially intermittent; some perennial reaches


			Outstanding Arizona Water





			Gardner Canyon 1


			Upper Gardner Canyon


			Ephemeral


			None





			Gardner Canyon 2


			Lower Gardner Canyon


			Based on comments received from BLM, approximately one mile above confluence with Cienega Creek is perennial


			None





			Empire Gulch


			From headwaters to confluence with Cienega Creek


			Spatially intermittent; some perennial reaches


			None





			Davidson Canyon 1


			From headwaters to confluence with Barrel Canyon


			Ephemeral


			None





			Davidson Canyon 2


			From Barrel Canyon to Davidson Spring


			Ephemeral


			None





			Davidson Canyon 3


			From Davidson Spring to Reach 2 Spring


			Ephemeral


			None





			Davidson Canyon 4


			From Reach 2 Spring to confluence with Cienega Creek


			Has been intermittent or perennial in the past; recently has been intermittent; contains USGS gage no. 09484590 (titled “Davidson Canyon Wash, near Vail’). This gage was operational between 1968 and 1975.


			Outstanding Arizona Water





			Barrel Canyon 1


			From mine site to SR 83


			Ephemeral; contains USGS gage no. 09484580 (titled “Barrel Canyon, near Sonoita”). This gage has been operational since 2009.


			None





			Barrel Canyon 2


			From SR 83 to confluence with Davidson Canyon


			Ephemeral


			None








* Ephemeral stream: In a typical year, an ephemeral stream has flowing water only during, and for a short duration after, precipitation events. Ephemeral stream beds are located above the water table year-round. Groundwater is not a source of water for the stream. Runoff from rainfall is the primary source of water for streamflow.


Intermittent stream: An intermittent stream has flowing water during certain times of the year, when groundwater provides water for streamflow. During dry periods, intermittent streams may not have flowing water. Runoff from rainfall is a supplemental source of water for streamflow.


Perennial stream: During a typical year, a perennial stream has flowing water year-round. The water table is located above the streambed for most of the year. Groundwater is the primary source of water for streamflow. Runoff from rainfall is a supplemental source of water for streamflow.


Seeps and Springs


An  inventory of springs was compiled from multiple data sources within the analysis area. Data sources included detailed springs inventories conducted for the project in the immediate vicinity of the mine site (Errol L. Montgomery and Associates Inc. 2009b; Tetra Tech 2010a; WestLand Resources Inc. 2007b), springs identified from ADWR water rights data (Pearce 2007), springs identified on USGS 1:24,000-scale topographic maps, and several springs requested to be added by the BLM. However, comments on the DEIS pointed out that uncertainty remained regarding the location and condition of many of these springs. To reduce this uncertainty, in 2011 and 2012 WestLand Resources Inc. conducted field surveys of 104 springs identified within the analysis area, including all springs analyzed in the DEIS (WestLand Resources Inc. 2012j). The results of these field surveys have been incorporated into the springs inventory. 


Springs occur when groundwater discharges to the ground surface. Flow from seeps and springs in the Rosemont, Davidson Canyon, and Cienega Creek areas can be attributed to the following: (1) discharge of shallow subsurface fracture flow that is directly dependent on storm and runoff events and that may or may not be in direct hydraulic connection with the regional groundwater flow system; (2) discharge of groundwater via fractures that intersect land surface and that are in connection with the regional groundwater flow system; (3) discharge from the recent stream channel alluvium or other shallow aquifer, where it is forced to flow to land surface at bedrock constrictions; and/or (4) discharge of groundwater along low-permeability fault zones that force groundwater to flow to the land surface. 


For many of the seeps and springs considered for this analysis, the exact source of groundwater is unknown. The source of water is important to predicting impacts to springs. Springs hydraulically connected to the regional aquifer are likely to be impacted by groundwater drawdown associated with the mine pit. Springs that receive water from local fractures or that are located in ephemeral stream channels may or may not be impacted, even when they are in close proximity to the pit. Many springs may have a mix of regional and local water sources. For springs and seeps the following qualitative thresholds were established to reflect this uncertainty and are used in this analysis:


High – The predicted changes in hydrology due to the mine would impact resource function, and the source of water can either be estimated with high certainty to be connected with the regional aquifer, or impacts would occur no matter what the source of water. 


Possible – Reduction in flow could occur, given predicted changes in hydrology as a result of the mine, but uncertainty exists regarding the source of the water. Springs that have not been physically located in the field are assumed to exist, and impacts are considered possible. 


Unlikely – Predicted changes in hydrology as a result of the mine are small enough that they are unlikely to cause a reduction in flow, regardless of the source of water, or the source of the water is local and unlikely to be affected by aquifer drawdown associated with the pit. Springs that fall beyond the modeled 5-foot drawdown contour are considered unlikely to be impacted.


With respect to determining the likely source of water for springs and seeps, several lines of evidence have been considered. These are as follows:


Multiple and repeated observations of flow or presence of water occurring over several years and different seasons are considered adequate to determine whether a spring is perennial (and, therefore, likely connected to the regional aquifer) or local. Twenty-three springs have been monitored to this extent; 10 of these were found to be perennial springs likely tied to the regional aquifer.


One or two repeated observations of flow or presence of water were not considered adequate evidence to determine the likely source of water for a spring. Most springs fall in this category. Most of these visits occurred during summer 2011 or 2012; many springs visited exhibited no flow or presence of water but were only visited during periods with high evapotranspiration, which could reduce spring flow.


Comparison of spring elevation with the elevation of the regional aquifer was not considered adequate evidence to determine the likely source of water for a spring. This comparison would assume that the water level elevation in the regional aquifer is known with great certainty. Great detail about the water level elevation is known in the immediate vicinity of the mine pit but is necessarily extrapolated elsewhere between fewer data points. Given the relative complexity of the regional aquifer, this comparison was not considered adequate to determine spring source.


Isotopic data, where available, were considered adequate evidence to determine the likely source of water for a spring (Tetra Tech 2010a). For the springs in lower Davidson Canyon, isotopic evidence suggests a strong influence of summer precipitation, which would indicate a local source rather than from the regional aquifer. Other springs sampled (Deering, MC-1, MC-2, Rosemont, Ruelas, Sycamore) have mixed results that suggest a variety of water sources from both the regional aquifer and more localized sources. Only Questa Spring exhibited a signature suggesting a strong regional source of water.


Inorganic water quality and temperature can also be used to determine the source of springs. Comparison with other water quality data was not considered adequate evidence to determine the likely source of water for a spring, primarily due to the lack of extensive background sampling with which to make comparisons.


In summary, the FEIS analysis has made use of available data where the data have been deemed sufficient to determine the source of water for individual springs. Only long-term field observations over several years or seasons have provided this level of evidence. For springs without such evidence, springs are assumed to have the potential to be impacted, which is consistent with Forest Service policy.


[bookmark: _Toc350262499]Riparian Areas
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Similar to the DEIS, three sources of riparian mapping are available for the area of analysis: Pima County, the Forest Service, and WestLand Resources Inc. (the latter conducted on behalf of Rosemont Copper). Each source represents different techniques, definitions, and geographic coverage. The DEIS used a combination of these mapping sources, primarily relying on mapping by WestLand Resources Inc. for the mine site and on Pima County mapping to define hydroriparian and mesoriparian areas elsewhere along major stream corridors.


The Coronado has considered both public comments and input from cooperating agencies and has decided to use the Pima County riparian mapping source in the FEIS. The Forest Service coverage is too limited in geographic extent and largely ignores xeroriparian areas. The Pima County mapping is largely based on remote photographic analysis and generally encompasses a wider swath along washes than that conducted by WestLand Resources Inc., which is based in part on field surveys. However, the underlying purpose of the Pima County riparian mapping is to identify corridors of overall wildlife habitat, whereas the site-specific mapping by WestLand Resources Inc. focused on identifying the extent of specific vegetation species. Determining the presence of wider habitat corridors and their impact to biological resources is one of the primary purposes of analyzing impacts to riparian vegetation in the first place, whether that vegetation lies along dry washes or flowing streams, and this largely informed the Coronado’s decision to select the Pima County mapping. Use of the Pima County mapping offers three benefits: an appropriate focus on habitat corridors, consistency across the area of analysis, and extensive geographic coverage. The Pima County mapping used for the EIS is shown in figure 68.


It is recognized that when compared with onsite surveys such as those conducted by WestLand Resources Inc., discrepancies arise, and the Pima County mapping may in places overestimate the acreage of riparian species impacted. WestLand Resources Inc. (2010c) noted that Pima County 
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[bookmark: _Toc350262501][bookmark: _Toc360528758]Figure 68. Overview of Pima County mapped riparian habitat


mapping overestimated riparian resources 86 percent of the time in 43 riparian area widths measured in Barrel and Scholefield Canyons. These differences in acreage were determined by the Coronado to be acceptable, given the different criteria used by Pima County. However, in several reaches of Barrel and Davidson Canyons, discrepancies were also evident concerning the overall species types indicated by Pima County mapping and those observed in the field by WestLand Resources Inc. In these cases, acreages have not been changed, but the overall type of habitat has been reinterpreted from that used by Pima County. Each of these instances is discussed in the “Affected Environment” part of this resource section.


Johnson et al. (1984) presented a riparian classification system that focuses on relative abundance and species composition within riparian zones. The riparian mapping of Pima County and of WestLand Resources Inc. is based on this system.


“Hydroriparian” habitats are generally associated with perennial watercourses and/or springs. Plant communities are dominated by obligate or preferential wetland plant species such as willow and cottonwood. The cottonwood/willow forest is a typical example of this habitat type.


“Mesoriparian” habitats are generally associated with perennial or intermittent watercourses or shallow groundwater. Plant communities may be dominated by species that are also found in drier habitats (e.g., mesquite), but they may contain some preferential riparian plant species such as ash or netleaf hackberry. Mesquite bosques and the sycamore-ash association are characteristic of this habitat type. 


“Xeroriparian” habitats are generally associated with an ephemeral water supply. These communities typically contain plant species also found in upland habitats; however, these plants are typically larger and/or occur at higher densities than adjacent uplands. Xeroriparian habitat is further divided into four subclasses to reflect the amount of vegetation present. The Pima County Regional Flood Control District’s “Regulated Riparian Habitat Mitigation Standards and Implementation Guidelines” (Pima County Regional Flood Control District 2011) defines the xeroriparian subcategories as follows:


Xeroriparian A – The most dense xeroriparian subcategory: total vegetative volume greater than 0.856 cubic meters per square meter (m3/m2).


Xeroriparian B – Moderately dense xeroriparian subcategory: total vegetative volume less than or equal to 0.856 m3/m2 and greater than 0.675 m3/m2.


Xeroriparian C – Less dense xeroriparian subcategory: total vegetative volume less than or equal to 0.675 m3/m2 and greater than 0.500 m3/m2.


Xeroriparian D – Less to sparse plant density xeroriparian subcategory that provides hydrologic connectivity to other riparian habitat areas: total vegetative volume less than or equal to 0.500 m3/m2.


USFWS National Wetlands Inventory maps were not relied on for mapping of riparian areas because they do not show all wetlands and do not map riparian areas unless they happen to be mapped wetlands. These maps were derived from aerial photointerpretation with varying limitations due to scale, photo quality, inventory techniques, and other factors. Consequently, the maps tend to show only wetlands that are readily photointerpreted, taking into consideration photo and map scale. Some wetland types were conspicuous and readily mapped, whereas drier wetlands and forested wetlands are more difficult to photointerpret, and larger ones were often missed. Often, the photography was captured during a dry year, making wetland identification equally difficult. The Coronado determined that the Pima County mapping was inclusive of many wetland areas and selected not to use the National Wetlands Inventory maps. 


The BLM has also conducted wetland inventories within the Las Cienegas National Conservation Area, and have identified over 30 perennial or seasonal wetlands. Most of these occur on the Cienega Creek floodplain immediately upstream and downstream of the confluence with Empire Gulch, including named wetland complexes such as Cieneguita Wetland, Spring Water Wetland, and Cinco Ponds Wetland. Another complex, the Cold Spring Wetland, occurs upstream of the Mattie Canyon confluence on Cienega Creek. These wetland complexes all occur within the hydroriparian habitat mapped by Pima County along Cienega Creek (see figure 68). Impacts to these wetland complexes are not analyzed individually, but are assumed to be part of the analysis of impacts to streamflow and riparian vegetation. 


It should be noted that these wetlands may or may not be considered jurisdictional under Section 404 of the Clean Water Act. Potentially jurisdictional wetlands under Section 404 must meet specific criteria in regard to hydrology, hydrophytic vegetation, and hydric soils. The analysis undertaken by the Coronado in this resource section is geared towards the physical impacts that may occur to these wetland areas in order to disclose potential impacts as required under NEPA. This is independent of the potential for these wetlands to be jurisdictional under Section 404. The analysis of impacts to WUS considered jurisdictional by the USACE is summarized in the “Surface Water Quality” resource section of this FEIS, and is contained in the 404(b)1 Alternatives Analysis attached as an appendix to this FEIS.


Cooperating agencies identified several areas of intermittent stream that they believed were not reflected in the analysis. In fact, these areas were included, but analyzed as individual spring locations instead of linear intermittent stream reaches. These include Sycamore Canyon (north of the mine site), Sycamore Canyon (a different canyon south of the mine site), Mulberry Canyon, and Box Canyon. The resources associated with these areas are already fully assessed through the spring and seep analysis. The analysis indicates which springs would correspond with these intermittent streams.


[bookmark: _Toc350262502]Riparian Condition Assessment


The Coronado met with cooperating agencies (Garrett 2012e) to discuss available techniques, collect additional data from these cooperating agencies, and select an approach for conducting an impact analysis of riparian vegetation.


Numerous techniques were brought to the attention of the Coronado. The ADEQ shared their techniques for Stream Ecosystem Monitoring (Arizona Department of Environmental Quality 2012c). Several agencies identified rapid assessment techniques used throughout the West (Stacey et al. 2006). The Ecological Site Description process used by the Natural Resources Conservation Service was suggested and investigated by the Coronado (Natural Resources Conservation Service 2011). Pima County provided numerous references to local riparian mapping and assessment efforts. Numerous sources in literature were identified that describe the response to or reliance on groundwater levels by various riparian tree species (e.g., cottonwood, willow, tamarisk, mesquite). All of these sources were evaluated by the Coronado for use in the riparian analysis (SWCA Environmental Consultants 2012f). In addition, initial riparian assessments were further refined based on comments from EPA that were received on preliminary versions of the FEIS.


[bookmark: _Toc350262503]Selected Data Sources


The decision to use the approach to the riparian assessment addressed in this section was informed primarily by an analogous study conducted on the San Pedro River in southeastern Arizona, titled “Hydrologic Requirements of and Consumptive Ground-Water Use by Riparian Vegetation along the San Pedro River, Arizona”(Leenhouts et al. 2006). This study was published by the USGS, with cooperation by numerous other cooperating agencies, including the BLM, ADWR, and EPA. The San Pedro River provides a pertinent analog for the project area, particularly for Cienega Creek and Davidson Canyon. Not only is the San Pedro River geographically close (approximately 20 miles eastward, in the next adjacent valley), but it shares similar elevations (roughly 4,500 to 3,500 feet above mean sea level) and climatology (approximately 12 to 20 inches of rain per year). The San Pedro River also encompasses a wide variety of hydrologic conditions, and, like Cienega Creek, it represents a riparian corridor passing through an alluvial valley with a strong dependence on groundwater resources.


The San Pedro study analyzes the statistical correlation between riparian habitat characteristics and hydrologic and geographic characteristics. Riparian habitat in the San Pedro study differentiated 
12 vegetation types. Characteristics of these vegetation types are compared with hydrologic and geographic characteristics such as streamflow persistence, depth to groundwater, groundwater fluctuations, stream flood power, elevation, and flood plain width. The importance of the statistical correlations from the San Pedro study is not necessarily in the exact statistical or numerical relationship, but rather in whether a relationship may exist that is statistically significant, as shown in table 107. For this analysis, these 12 vegetation types have been classified as either hydroriparian/mesoriparian or xeroriparian. In reality, there is a great deal of overlap between these species, and they may occur in a variety of environments with varying degrees of success.






[bookmark: _Toc360530193]Table 107. Relationships between selected riparian vegetative characteristics and selected hydrologic characteristics based on San Pedro study


			Riparian Vegetation Characteristic


			Streamflow Permanence
(i.e., perennial 
vs. intermittent)


			Depth to Groundwater


			Flood Stream Power 
(i.e., runoff)





			General Category


			Specific Parameter


			


			


			





			Hydroriparian and Mesoriparian Vegetation Types





			Hydromesic pioneer trees (Fremont cottonwood/Goodding’s willow/Arizona sycamore)


			Basal area


			Perennial flows correlate to greater basal area


			None


			Greater flood power correlates to greater basal area





			· 


			Stem density


			Perennial flows correlate to greater stem density for Goodding’s willow


			Deeper groundwater correlates to less stem density


			None





			Mesic pioneer trees (tamarisk, tree tobacco, desert willow)


			Basal area


			Perennial flows correlate to less basal area


			None


			None





			· 


			Stem density


			Perennial flows correlate to less stem density


			None


			None





			Mesic competitor trees (netleaf hackberry, velvet mesquite, velvet ash, Arizona walnut)


			Basal area


			Perennial flows correlate to greater basal area


			None


			None





			Hydromesic pioneer shrubs (seepwillow)


			Cover


			None


			None


			None





			Hydric herbaceous perennials (bulrush, cattail)


			Cover


			Perennial flows correlate to greater cover


			Deeper groundwater correlates to less cover


			None





			Mesic herbaceous perennials (sacaton grass, other grasses)


			Cover


			Perennial flows correlate to lesscover


			Deeper groundwater correlates to less cover


			None





			Hydric annuals (rabbitsfoot grass, knotweeds)


			Cover


			Perennial flows correlate to greater cover


			Deeper groundwater correlates to less cover


			Greater flood power correlates to greater cover





			Mesic annuals (sweetclover)


			Cover


			None, due to mixed results


			Deeper groundwater correlates to less cover


			Greater flood power correlates to greater cover





			Xeroriparian Vegetation Types


			


			


			


			





			Xeric pioneer shrubs (rabbitbrush, burrobrush)


			Cover


			None


			None


			None





			Xeric competitor shrubs/small trees (fourwing saltbush, littleleaf sumac, catclaw acacia)


			Cover


			Perennial flows correlate to less cover


			Deeper groundwater correlates to greater cover


			None





			Xeric annuals (copper leaf, morning glory)


			Cover


			None


			None


			None





			Xeric perennials (grama, Lehmann’s lovegrass)


			Cover


			None


			None


			Greater flood power correlates to greater cover








Source: Leenhouts (2006).	Comment by cgarrett: Should this be Leenhouts et al?


Notes:


Relationships shown in this table are only those with statistical significance as reported in Leenhouts et al (2006)


Competitor: Plants that compete for limited resources such as water or nutrients, resulting in lowered fecundity, growth, or survival of one or more other species.


Hydric: Plants that are intolerant of drought stress and that grow in areas saturated with water.


Mesic: Plants that require intermediate amounts of water and that grow in habitats that are neither excessively wet nor dry.


None: Indicates that no correlation of statistical significance was identified in the San Pedro study.


Pioneer: Plants that are adapted for life in frequently disturbed environments and that occupy areas that were recently disturbed (such as areas cleared by a flood or fire).


Xeric: Plants that grow in dry habitats and that are adapted to survive on limited water.


Additional findings from available literature on the relationship between water availability and flow regimes and plant community response were further researched. The hydrologic/vegetative relationships from those studies are described below (SWCA Environmental Consultants 2012f).


Researchers at the San Pedro Riparian National Conservation Area concluded that if streamflow became more intermittent and depth to the alluvial groundwater table increased, herbaceous species such as bulrush and rushes would decline in abundance, and streamside-zone species composition would shift toward species such as Bermudagrass. Across the flood plain, cottonwood/willow recruitment rates would decrease and mortality rates would increase; cottonwood/willow forests could give way to tamarisk shrublands(Leenhouts et al. 2006).


Other researchers found that along the semiarid San Pedro River, hydrophytic species, including cottonwood and willow, dominated at wetter sites, whereas at drier sites, plant communities became dominated by mesophytic species, including saltcedar. Dry sites had increased areal coverage of shrublands and decreased woodland coverage, as well as a decrease in maximum canopy height, total vegetation volume, and upper canopy vegetation volume. Increasing flood disturbance and site water availability led to increased species richness within cottonwood and willow patches (Lite 2004).


Changes to flood pulses can be expected to result in changes in vegetation composition and structure, wherein alterations to flow may result in a shift in community structure and an eventual loss of biodiversity (Capon 2003). 


Riparian forest communities formerly dominated by Fremont cottonwood and Goodding’s willow exhibited vegetative community shifts away from cottonwood/willow following depressed floodplain water tables and changes to duration, intensity, and frequency of flooding (Busch and Smith 1995). 


Maximum canopy height and upper stratum vegetation volume decrease as site water availability declines. Sites with deeper water tables and more intermittent flows had less woodland areal coverage and more shrublands (Lite and Stromberg 2005).


Semiarid plant communities are adapted to short, regular periods of drought; however, when groundwater levels are artificially lowered, there is a fundamental shift in ecosystem function from one buffered from drought by stable groundwater conditions to one sensitive to small changes in precipitation. Elmore et al. (2003) documented a linear decline in native phreatophytic cover followed by an increase in exotic species in some areas when groundwater was pumped down; in the remaining areas, cover was suppressed. 


Horton and Clark (2001) found that decline of native riparian forests downstream of water diversions is often the result of a lack of successful regeneration of native species. Higher drought tolerance allowed tamarisk seedlings to persist in dry soils where willow seedlings died. 


Most researchers agreed that dense, multiage forests declined in abundance and age-class diversity where water availability was less. Cottonwood/willow forests gave way to tamarisk stands as site-average groundwater depths across the flood plain deepened. Conditions were too dry at intermittent-dry streamflow regime sites to allow for establishment of cottonwood and willow seedlings. Tamarisk abundance increased at dry sites, likely due, in part, to reduced competitive interactions with cottonwood and willow trees (Leenhouts et al. 2006). Similarly, Scott et al. studied sustained cottonwood response to water table decline following in-channel sand mining along an ephemeral sandbed stream. Cottonwood demonstrated a threshold response to water table declines in medium alluvial sands and sustained 88 percent mortality over a 3-year period (Scott et al. 1999). 


[bookmark: _Toc350262504]Summary of Riparian Vegetation/Hydrologic Relationships


The San Pedro study, as well as other literature cited, was used as a guide for identifying potential cause-and-effect relationships between hydrologic changes and vegetation changes. The following summarizes the relationships used to conduct the analysis of changes to riparian vegetation in the FEIS:


Hydromesic and mesic trees and shrubs are more common in the presence of perennial streamflow (Fremont cottonwood, Goodding’s willow, Arizona sycamore, tamarisk, tree tobacco, desert willow, netleaf hackberry, velvet mesquite, velvet ash, Arizona walnut). Hydromesic trees (Fremont cottonwood, Goodding’s willow, Arizona sycamore) also show sensitivity to groundwater declines, including mortality. Declines in groundwater and a resulting transition from perennial to intermittent streamflow would decrease recruitment of cottonwood/willow, increase mortality rates, decrease canopy height and vegetation volume, and encourage transition of cottonwood/willow forest to deeper-rooted tamarisk. Similar to cottonwood and willow, tamarisk (also known as saltcedar) thrives in the presence of abundant groundwater, but it can also extend its roots much deeper than cottonwood or willow as the water table drops. 


With respect to surface flow, increasing flood disturbance encourages species richness within cottonwood and willow patches. Various plant types (hydric annuals, mesic annuals, and xeric perennials) also exhibit greater cover with increased flood disturbance. Declines in surface flow would decrease species richness and cover.


Hydric and mesic herbaceous perennials (bulrush, cattail, sacaton grass, and other grasses) and hydric and mesic annuals (rabbitsfoot grass, knotweeds, sweetclover) show greater cover in the presence of perennial streamflow and are also sensitive to groundwater declines. Declines in groundwater and a resulting transition from perennial to intermittent streamflow would lead to mortality and declines in abundance of these plants.


Xeric annuals, perennials, and small shrubs generally show no or slight correlation with perennial flow or sensitivity to groundwater declines.


[bookmark: _Toc350262505]Comments from cooperating agencies on preliminary versions of the FEIS questioned the lack of analysis of riparian processes, including dissipation of energy, cycling of nutrients, removal of elements and compounds, retention of particulates, export of organic carbon, or maintenance of animal communities. All of these are acknowledged as important functions of riparian areas, and that these functions would be lost if riparian areas were impacted. However, for the purposes of analysis in the FEIS, impacts to these functions would result from loss or reduction in health of riparian habitat. Where the FEIS concludes that riparian habitat would be impacted in some manner, there would be a corresponding reduction in the effectiveness of the riparian processes described above, but these riparian processes are not analyzed individually. 


Changes in riparian vegetation would also have indirect effects. Reduction in health of riparian vegetation can increase susceptibility to pests and allow for establishment of invasive species, particularly tamarisk. These in turn can result in increased fuel loads and fire risk, which also increases the risk to nearby healthy riparian areas. Reduction of health of riparian vegetation can also impact surface flow characteristics, like retention and removal of sediment and dissipation of flood flows. The biotic community can be indirectly impacted by changes in nutrient cycling, change in habitat or vegetation cover, and resulting changes in prey base. Changes to the biotic community are addressed in the “Biological Resources” section of this FEIS.


It should also be noted that the assessment of riparian vegetation in this section is meant to provide an analysis of the riparian corridor as a whole. It is understood that certain species or individuals could be more sensitive to hydrologic changes. Specific impacts to special status species are analyzed in more detail in the “Biological Resources” section of this FEIS.


Important Riparian Areas


Important Riparian Areas, as defined by Pima County, are those regulated riparian habitats that have the highest value and can include any of the various classifications of regulated habitat type. They provide critical watershed and water resource management function and landscape linkages and are valued for their higher water availability, vegetation density, connectivity factors, and biological productivity, compared with adjacent uplands (Pima County Regional Flood Control District 2010). A total of 494 acres of Important Riparian Areas is located within the project area, including much of Barrel Canyon and its tributaries. An Important Riparian Area is a regulatory distinction but does not factor into the assessment of physical riparian impacts in the FEIS.


[bookmark: _Toc350262506]Perennial Streamflow


Effects on perennial streamflow are addressed primarily through groundwater modeling. Quantitative assessments have been used. For the most part, however, the threshold of accuracy for the available models (about 5 feet) renders the analysis of groundwater drawdown on distant surface waters highly uncertain. Accuracy of the groundwater models is discussed fully in the “Groundwater Quantity” resource section of chapter 3. While there are limitations to the groundwater models, the Coronado reviewed available options and determined that the groundwater models remain the most appropriate tool for estimating potential impacts to surface waters (Ugorets, Cope, and Hoag 2012). The uncertainties involved that lend context to these quantitative estimates are discussed in detail in the “Effect on Perennial Streamflow” part of this resource section.


Based on comments from EPA on several preliminary versions of the FEIS, the methods of assessing impacts to both riparian habitat and perennial streamflow were revised. The revised approach addresses the uncertainty related to the groundwater models by assuming a range of groundwater drawdown could occur, and then assessing the resulting impacts to both perennial streamflow and riparian habitat if those drawdowns occurred. This does not alleviate the uncertainties involved, but it allows a more precise and probabilistic assessment of impacts to streamflow and riparian areas, if drawdowns were to occur as predicted. Each assessment of perennial streamflow and riparian habitat includes these categories: Lowest Estimate; Estimate based on Best-Fit Models; Highest Estimate. The lowest estimate is based on the smallest drawdown observed in any of the sensitivity analyses from the three groundwater models (see “Predicted Change in Groundwater Levels as a Result of the Mine Pit” part of the Groundwater Quantity resource section). The highest estimate is based on the highest drawdown observed in any of the sensitivity analyses from the three groundwater models. 


When conducting modeling sensitivity analyses, ranges of values for different input parameters are modeled in various combinations.  Only reasonable values are selected for inclusion in the range of possible values.  Thus, any of the sensitivity analyses can be considered to be reasonable outcomes of the modeling.  However, while reasonable, the sensitivity analyses are not all equally probable to occur.  Model calibration typically results in only one modeling run that is considered to best fit the available real-world hydrologic data (i.e., groundwater levels).  These best-fit modeling runs are those that are described and relied upon  in the “Groundwater Quantity” resource section of chapter 3.  For assessing impacts to streamflow, the “estimate based on best-fit models” represents the best calibrated modeling run from each of the Tetra Tech, Montgomery, and Myers models. 


Actual impacts to streamflow would depend on the specific channel geometry, hydraulic connection with the regional aquifer, and riparian vegetation characteristics. Forest Service policy in the absence of specific data showing otherwise is to assume that water sources are hydraulically connected with groundwater. It has been assumed that Cienega Creek, Empire Gulch, and Gardner Canyon are hydraulically connected with the regional aquifer and that baseflow derives solely from this source. In reality, baseflow is likely to include both contributions from regional groundwater and storage of storm flows in local shallow alluvial aquifers. The relationship between aquifer water levels and streamflow is not linear, but for the purposes of this analysis it is assumed that a drawdown in the regional aquifer would be reflected by a similar change in the depth of flow in the stream.


Channel geometry and flow characteristics are highly variable along a channel, even within short distances. This is evident from the high longitudinal variability exhibited during annual stream presence/absence monitoring conducted within the Pima County Cienega Creek Natural Preserve, which takes place on Cienega Creek Reaches 4 and 5 (see the “Climate Change” and “Effect on Perennial Streamflow” parts of this resource section).  There is very little detailed channel geometry or flow information anywhere on Upper Cienega Creek, Empire Gulch, or Gardner Canyon with the exception of one USGS streamgage on Upper Cienega Creek (gage no. 09484550, Cienega Creek near Sonoita).  This streamgage has high quality streamflow, stage, and depth of water measurements for the period for record from 2001 through 2013.  This was a period of persistent and severe drought.  This streamgage data allows for detailed analysis of how water levels in the stream react to drought and react seasonally.  








For the purposes of analyzing impacts to Upper Cienega Creek, Empire Gulch, and Gardner Canyon, the predicted modeled drawdowns are superimposed on the actual period of record (2001-2013) from the Cienega Creek streamgage.  Once drawdowns are superimposed, two metrics are calculated:  the probability or average number of days per year the stream would be dry, and the probability of average number of days per year the stream would experience extremely low-flow conditions (defined as depths of water less than 0.2 feet).  For Upper Cienega Creek, additional corrections are made to account for potential loss of contributing surface flow from Empire Gulch and Gardner Canyon. Details of the analysis methodology, including detailed calculations of impacts, are contained in the project record (CITE GARRETT MEMO 103013).





[bookmark: _Toc350262507]Timeframes for Impacts


As described in the “Groundwater Quantity” resource section, groundwater impacts from pit dewatering were modeled for extremely long periods of time, up to 1,000 years or more, in order to allow the aquifer to come to equilibrium. Uncertainty of modeling results increases with time. For the purposes of analysis of perennial streamflow, seeps and springs, and riparian habitat, it was useful to consider two different timeframes: near term and long term. 


Near-term impacts are defined as those occurring during the active mine life and up to 50 years after final reclamation and closure. Long-term impacts are defined as those that occur beyond 50 years after final reclamation and closure and up to 1,000 years after final reclamation and closure. 


Near-term impacts have a higher level of certainty. Long-term impacts are less certain or even speculative, not only because the uncertainty of the model results increases with time but because the cumulative effects from other future actions and climate change are entirely unpredictable during these long timeframes.


[bookmark: _Toc350262508]Outstanding Arizona Waters Analysis


The analysis of potential impacts to Outstanding Arizona Waters focuses on three generalized reaches: Lower Davidson Canyon (Reach 4 on Figure 67), Lower Cienega Creek (Reach 4 and 5 on Figure 67), and Upper Cienega Creek (Reaches 1, 2, and 3 on Figure 67). Regulatory requirements associated with Outstanding Arizona Waters relate primarily to antidegradation of water quality. Based on public concern, the Coronado determined that a more extensive analysis is warranted above and beyond strictly observing regulatory requirements related to surface water quality. The Coronado determined that relying strictly on this regulatory threshold would not meet the hard look standard required under NEPA.


To construct a comprehensive analysis of impacts, the original nominations for Davidson Canyon and Cienega Creek were reviewed for the characteristics that make these waters unique (Fonseca et al. 1990; Pima Association of Governments Watershed Planning 2005). In general, the following characteristics were identified as justification for nomination: presence of perennial waters; free-flowing condition; good water quality; exceptional recreational or ecological significance, including bird watching, geology, aesthetics, educational use, and use as a wildlife corridor; association with threatened and endangered species, with water quality and quantity being essential to the maintenance and propagation of these species; and for Lower Davidson Canyon, the contribution to streamflow in Lower Cienega Creek through surface or subsurface flow.


For the analysis of Outstanding Arizona Waters, the potential of the proposed mine to affect the following characteristics has been analyzed using these criteria:


Change in the presence of perennial spring or streamflow. For Lower Davidson Canyon and Upper and Lower Cienega Creek, the expected groundwater drawdown associated with the mine pit could have the potential to affect spring or streamflow. For Lower Davidson Canyon and the portion of Lower Cienega Creek downstream of the confluence with Davidson Canyon, the mine site also has the potential to affect stormwater runoff volume.


Change in groundwater quality. For all three reaches, there is the potential to directly affect groundwater quality.


Change in surface water quality. For Upper Cienega Creek, there is no direct potential to affect surface water quality, unless changes in streamflow indirectly affect aspects of water quality (temperature, for instance). For Lower Davidson Canyon and the portion of Lower Cienega Creek downstream of the confluence with Davidson Canyon, there is the potential to directly affect surface water quality through stormwater runoff. This includes the ability to meet regulatory standards for antidegradation of existing water quality and regulatory standards for bottom deposits and biological integrity for wadeable, perennial streams. These regulatory standards are discussed later in this section.


Change in riparian vegetation. For all three reaches, there is the potential to indirectly affect riparian vegetation as a result of changes in either groundwater levels or surface waterflow.


Change in geomorphology. Changes in the surface flow regime could indirectly affect Lower Davidson Canyon and the portion of Lower Cienega Creek downstream of the confluence with Davidson Canyon.


Change in contributions of subflow from Lower Davidson Canyon into Lower Cienega Creek.


The analysis of potential impacts to Outstanding Arizona Waters necessarily draws on analyses conducted in numerous other resource sections of this EIS. These analyses are summarized but not repeated in their entirety: analyses of groundwater quality and surface water quality are contained in those resource sections, with the exception of potential water quality degradation due to loss of streamflow, which is analyzed elsewhere in this “Seeps, Springs, and Riparian Areas” resource section; analysis of geomorphology is contained in the “Surface Water Quality” resource section; analysis of subflow into Cienega Creek is contained in the “Groundwater Quantity” resource section; and analysis of perennial flows and riparian vegetation is detailed elsewhere in this “Seeps, Springs, and Riparian Areas” resource section. 


[bookmark: _Toc350261236][bookmark: _Toc350262509][bookmark: _Toc360527749]Scientific Uncertainty and Professional Disagreement


Beginning with the DEIS, and with several preliminary versions of the FEIS, the analysis methodology and conclusions with respect to potential impacts to perennial streams and riparian areas have been reviewed and commented on by cooperating agencies.  Significant disagreement about the severity of impacts that could occur to perennial streams has arisen, notably from EPA and BLM.  In general, this disagreement has centered on two factors:  the application of the groundwater models to predict impacts on distant perennial streams, and the consideration of exacerbating factors like drought, climate change, and seasonality.  


The analysis of potential impacts to streamflow in this section has been refined in an attempt to remove subjectivity and address uncertainty.  The analysis has two components.  First, the impact of predicted drawdown from the mine is assessed against existing baseline conditions in the perennial streams of interest; these existing baseline conditions are represented by real water level measurements collected on Cienega Creek over a twelve year period (2001 – 2013).  The inherent uncertainty in the modeling has been accommodated by presenting a range of results (low, best-fit, high) as previously described.


The second part of the analysis is to recognize that there are other exacerbating trends or factors that could increase the severity or probability of impacts.  Several of these were identified by USEPA (CITE LEIDY EMAIL 102513):


· [bookmark: _GoBack]Ten federally listed endangered and threatened plant and animal species, several of which are obligate aquatic, survive within the Rosemont project impact and assessment areas. By definition these species populations are already at risk of local extinction, extirpation, or further population declines under current environmental conditions. 


·  The long-term trend in surface flows in Lower Cienega Creek is one of continuing decline due to several factors, which may include increasing domestic groundwater pumping and persistent natural drought. One consequence of declining ground and surface water availability is a continuing long-term, decreasing trend in the length of available wetted stream channel along Lower Cienega Creek. 


·  In response to decreased ground and surface water availability, Pima County has documented changes in the species composition of riparian communities from hydro- and mesoriparian communities to more xeric plant communities. Such changes signal that the system may be close to an ecological tipping point wherein there will be large scale, landscape-level changes from wetter- toward drier-end riparian communities. 


· Climate models predict a trend of increasing temperatures, decreasing precipitation, and increased periods of prolonged drought in the arid American Southwest. This will lead to less available surface and ground water for use by species dependent on these resources.


These exacerbating factors are incorporated in three places in this document.  The assessment of impacts under the No Action alternative takes into account ongoing trends, including the current drought and observed reductions in surface water availability.  The “Climate Change” part of this section (and other resource sections) addresses predicted changes in temperature and precipitation.  The “Effect on Perennial Streamflow” part of this section consolidates and discusses how these exacerbating factors could change the predictions under existing baseline conditions.



Summary of Effects by Issue Factor by Alternative
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Table 108 presents the summary comparison of impacts from each alternative.
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[bookmark: _Toc360530194]Table 108. Summary of effects


			Issue Factor


			No Action


			Proposed Action


			Phased Tailings


			Barrel


			Barrel Trail


			Scholefield-McCleary





			Issue 3D.2: Number of stream miles changed from intermittent/
perennial flow status to ephemeral flow status as a result of the project


			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Empire Gulch, about 3 miles impacted 


Low estimate:  no change up to 150 years after closure, ephemeral by 1,000 years after closure.


Best-fit models:  mixed results up to 150 years after closure, ephemeral by 1,000 years after closure


High estimate:  ephemeral by 50 years after closure.


Cienega Creek, about 20 miles impacted 


Low estimate:  no change predicted.


Best-fit models:  no change predicted up to 150 years after closure.  Mixed results at 1,000 years, ranging from no change to ephemeral.


High estimate: no change predicted up to 50 years after closure; intermittent by 150 years after closure; ephemeral by 1,000 years after closure.


Davidson Canyon: No change predicted.


Gardner Canyon, about 1 mile impacted 


Low estimate: No change predicted.


Best-fit models:  no change predicted up to 150 years after closure.  Mixed results at 1,000 years, ranging from no change to ephemeral.  


High estimate:  no change predicted up to 50 years after closure; intermittent by 150 years after closure; ephemeral by 1,000 years after closure


Some intermittent streams associated with springs in Sycamore Canyon (north), Sycamore Canyon (south), Box Canyon, and Mulberry Canyon may be impacted.


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action





			Issue 3D.3: Quantitative assessment of potential lowering of the water table/reduced groundwater flow to Davidson Canyon and Cienega Creek that results in permanent changes in flow patterns and that may affect their Outstanding Arizona Water designations and current designated uses


			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Cienega Creek: Up to 50 years after closure of the mine, no predicted effects 


At 150 years after closure, predictions suggest that there may be reductions in flow and increased duration of extremely low flow conditions, but stream would continue to function as a perennial stream.


At 1,000 years after closure, predictions are mixed, showing anything from Upper Cienega Creek continuing to function as a perennial stream to being completely converted to an ephemeral system.


Davidson Canyon: None predicted; reduction in surface runoff could change recharge to shallow alluvial aquifer; distance downstream makes impacts highly uncertain. Some water quality constituents potentially elevated in runoff, but potential is mitigated by waste rock segregation procedures.


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action





			Issue 4.1: Acres of riparian areas disturbed, by vegetation classification 





			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Pima County Mapped Riparian Habitat directly disturbed = 686 acres


Barrel Canyon = 162 acres of xeroriparian habitat expected to be indirectly impacted with high certainty


Empire Gulch = 407 acres of hydroriparian habitat could be indirectly impacted


Davidson Canyon (Reach 2) = 502 acres of xeroriparian habitat expected to be indirectly impacted with moderate certainty 


No riparian habitat is expected to be indirectly impacted along Cienega Creek, Gardner Canyon, or lower Davidson Canyon


An additional 14 riparian areas associated with springs would be directly or indirectly disturbed with high certainty; and an additional 35 riparian areas associated with springs may be indirectly disturbed but with less certainty


			Pima County Mapped Riparian Habitat directly disturbed = 649 acres 


Indirect impacts to Barrel Canyon, Empire Gulch, Davidson Canyon, and Cienega Creek are the same as for proposed action


Riparian impacts associated with springs are the same as for proposed action





			Pima County Mapped Riparian Habitat directly disturbed = 


588 acres


Indirect impacts to Barrel Canyon, Empire Gulch, Davidson Canyon, and Cienega Creek are the same as for proposed action


An additional 13 riparian areas associated with springs would be directly or indirectly disturbed with high certainty; and an additional 36 riparian areas associated with springs may be indirectly disturbed but with lower certainty





			Pima County Mapped Riparian Habitat directly disturbed = 


633 acres


Indirect impacts to Barrel Canyon, Empire Gulch, Davidson Canyon, and Cienega Creek are the same as for proposed action


Riparian impacts associated with springs are the same as for Barrel Alternative





			Pima County Mapped Riparian Habitat directly disturbed = 


631 acres


Indirect impacts to Barrel Canyon, Empire Gulch, Davidson Canyon, and Cienega Creek are the same as for proposed action;


an additional 19 riparian areas associated with springs would be directly or indirectly disturbed with high certainty; and an additional 32 riparian areas associated with springs may be indirectly disturbed but with lower certainty








			Issue 4.2: Number of seeps and springs degraded or lost


			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Seven springs directly lost due to surface disturbance;


10 springs highly likely to be indirectly impacted due to drawdown;


59 springs may be indirectly impacted due to drawdown, but water source is unknown;


19 springs unlikely to be impacted


			Eight springs directly lost due to surface disturbance;


nine springs highly likely to be indirectly impacted due to drawdown;


59 springs may be indirectly impacted due to drawdown, but water source is unknown;


19 springs unlikely to be impacted


			Five springs directly lost due to surface disturbance;


11 springs highly likely to be indirectly impacted due to drawdown;


60 springs may be indirectly impacted due to drawdown, but water source is unknown;


19 springs unlikely to be impacted


			Same as for Barrel Alternative


			Thirteen springs directly lost due to surface disturbance;


9 springs highly likely to be indirectly impacted due to drawdown;


56 springs may be indirectly impacted due to drawdown, but water source is unknown;


17 springs unlikely to be impacted





			Issue 4.3: Change in the function of riparian areas


			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed 


			Hydroriparian habitat along Empire Gulch could transition to mesoriparian or xeroriparian, although this is highly uncertain


Pockets of mesoriparian habitat along Davidson Canyon (Reach 2) could transition to mesoriparian or xeroriparian with moderate certainty


Xeroriparian habitat in lower Barrel Canyon highly certain to experience reduced vitality, extensiveness, and health and to transition to lesser quality habitat


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action





			Issue 4.4: Qualitative assessment of ability to meet legal and regulatory requirements for riparian areas


			Increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Six criteria assessed for impacts to Outstanding Arizona Waters.  Cienega Creek: no change in criteria up to 50 years after closure, some risk of water quality changes 150 years after closure, mixed predictions at 1,000 years after closure.  Davidson Canyon:  full analysis of ability to meet regulatory requirements Davidson Canyon is not possible, but screening analysis suggests sulfate and molybdenum may be elevated in stormwater. This potential is mitigated by several safety factors, including waste rock segregation requirements. 





			Same as for proposed action


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action
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Affected Environment


[bookmark: _Toc286671320][bookmark: _Toc304898665][bookmark: _Toc350262511][bookmark: _Toc360527751]Relevant Laws, Regulations, Policies, and Plans


Relevant laws, regulations, policies, and plans applicable to riparian habitat are discussed in the “Surface Water Quantity” and “Surface Water Quality” resource sections of this chapter.


[bookmark: _Toc350262512]Outstanding Arizona Waters


Outstanding Arizona Waters are classified by the Director of the ADEQ and are specifically identified by rule (AAC R18-11-112). The primary consideration given to Outstanding Arizona Waters consists of special protections against degradation, known as the Tier 3 Anti-Degradation criteria (AAC R18-11-107D and R18-11-107.01C).


Tier 3 Anti-Degradation criteria include several specific requirements:


New or expanded point-source discharges cannot be made directly to an Outstanding Arizona Water;


Water quality of a discharge to a tributary of, or upstream of, an Outstanding Arizona Water shall not degrade existing water quality in the Outstanding Arizona Water; and


A discharge regulated under Section 404 of the CWA that may affect existing water quality of an Outstanding Arizona Water requires a water quality certification from the ADEQ. 


In addition, while not specific to Outstanding Arizona Waters, there are also regulatory requirements specific to wadeable, perennial streams (AAC R18-11-108.01 and R-18-11-108.02). These requirements pertain to biological integrity and bottom deposits. 


With respect to the Outstanding Arizona Water in Davidson Canyon, degradation of existing water quality is prohibited, but the reach may not meet the definitions of a wadeable, perennial stream 
(AAC R-18-11-101). With respect to the Outstanding Arizona Water in Upper and Lower Cienega Creek, both anti-degradation and wadeable, perennial standards would need to be met.


[bookmark: _Toc350262513][bookmark: _Toc360527752]Existing Conditions 


[bookmark: _Toc350262514]Seeps and Springs


As previously discussed, to reduce uncertainty in the springs inventory, in 2011 and 2012 WestLand Resources Inc. conducted field surveys of 104 springs identified within the analysis area, including all springs analyzed in the DEIS (WestLand Resources Inc. 2012j). Field data collected included survey data, photo documentation, coordinates, elevation, presence of surface water, presence of riparian vegetation, presence of stock watering infrastructure, and description of field efforts. The results of these efforts highlight the uncertainty associated with the springs inventory:


WestLand Resources Inc. could not survey 22 of the 104 springs because of access constraints; they were either in extremely remote locations or on private property. For the purposes of this analysis, all 22 of these unsurveyed springs remain in the inventory of springs to be considered. They are assumed to exist in functional condition in the location noted. 


The existence of 24 out of the 104 springs could not be verified in the field because the springs could not be located. However, because of field observations (evidence of water staining, tufa deposits, historic stock watering infrastructure, or remnants of more dense vegetation in the vicinity of the presumed spring location), not all of these springs were eliminated from the analysis in the FEIS. It was determined that 16 of these springs are likely intermittent in nature, and these were kept in the springs inventory for analysis. The remaining eight springs were assumed to be transient seeps or to reflect a recording error and were removed from the inventory.


In all, 95 springs remain in the springs inventory analyzed in this section (figure 69). Detailed seeps and springs observation data obtained during the period 2006 through 2012 are shown in table 109 where available.


Little historical information has been consistently collected from these springs with respect to flow quantity, frequency, or water quality; data are limited primarily to observations and sampling in 1975 and again from 2006 through 2012. Little can be said about the long-term seasonal variation in these springs; however, in the discharge measurements collected, all the springs exhibited very low rates of discharge. None of the springs in the vicinity of the project area are particularly large; most have flow of less than 1 gallon per minute. Based on the monitoring period, the following springs appear likely to have perennial flow and, therefore, are likely tied to the regional aquifer: Rosemont, Helvetia, Sycamore, Questa, Deering, Lower Mulberry, Mulberry, Fig Tree, McCleary Dam, and McCleary No. 2. Isotopic water quality samples are generally mixed with the exception of those for Questa Spring, which appears to have a signature strongly suggesting a regional water source. However, the isotopic signatures do not rule out contribution from the regional aquifer for any of the other springs listed. Several of the seeps and springs in the analysis area have been developed in the past for stock use, and all of the springs are assumed to be being used for stock and wildlife watering as well as for recreational purposes. 


[image: ]


[bookmark: _Toc350262515][bookmark: _Toc360528759]Figure 69. Seeps and springs within the analysis area


[bookmark: _Toc360530195]Table 109. Seeps, springs, and other water features within the analysis area


			ID


			Spring


(Cadastral Location)


			Elevation (feet)


			Observed Flow Rate 
and Characteristics*


			Data Source





			1


			Barrel Spring


[D-18-16 14cab]


			4,278


			Spring observed from 2007 to 2011; long periods with no flow; observed flow up to 1 cubic foot per second


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper Company (2012f); WestLand Resources Inc. (2007b; 2012j)





			2


			Basin Spring


[D-19-15 11bab]


			5,018


			Evidence of water not observed (summer 2011); riparian vegetation present


			USGS (2013c); WestLand Resources Inc. (2011k)





			3


			Batamout Spring 


[D-18-16 8ba]


			5,044


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			4


			Bee Spring


[D-18-16 31bb]


			5,129


			Improved. Small seep, <1 gallon per minute (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			5


			Big Spring


[D-18-16 18caa]


			4,653


			No flow but some evidence of water observed; no riparian vegetation present (summer 2011)


			USGS (2013a); WestLand Resources Inc. (2011k)





			6


			Bobo Spring


[D-17-17 21d]


			3,980


			Unknown; spring not located or observed


			USGS (2013a)





			7


			Bootlegger Spring


[D-17-18 31cc]


			4,101


			Unknown; spring not located or observed


			USGS (2013c)





			8


			Bowman Spring


[D-19-15 13ac]


			5,156


			Improved; no riparian vegetation present (summer 2011)


			USGS (2013c); WestLand Resources Inc. (2011k)





			9


			Box Canyon Spring - Stock Drinker No. 1


[D-19-15 12ba]


			4,885


			Spring improved, water intermittently present; riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			10


			Box Canyon Spring - Stock Drinker No. 2


[D-19-15 12ba]


			4,890


			Spring improved, water intermittently present; riparian vegetation present


			WestLand Resources Inc. (2012j)





			11


			California Mine Spring


[D-17-17 19db]


			3,849


			Unknown; spring not located or observed


			USGS (2013c); WestLand Resources Inc. (2012j)





			12


			Chavez Spring


[D-18-15 14dbb]


			4,407


			Water present (summer 2011); riparian vegetation present


			WestLand Resources Inc. (2012j)





			13


			Cold Water Spring


[D-18-17 23dbc]


			4,240


			Unknown; spring not located or observed


			ADWR (2005)





			14


			Cow Spring


[D-17-16 19dca]


			4,108


			Unknown; spring not located or observed


			ADWR (2005)





			15


			Crucero Spring No. 1


[D-18-16 9cbd]


			4,800


			No water present (summer 2011); riparian vegetation present


			WestLand Resources Inc. (2012j)





			16


			Crucero Spring No. 2


[D-18-16 9cbd]


			4,751


			Spring observed from 2008 to 2011; long periods without flow; flow observed up to 1.6 gallons per minute; no riparian vegetation present


			Rosemont Copper Company (2012f); WestLand Resources Inc. (2012j)





			17


			Dam Spring


[D-17-16 32aac]


			4,351


			Unknown; spring not located or observed


			ADWR (2005)





			18


			Davidson Spring


[D-17-17 19ac]


			3,891


			Unknown; spring not located or observed


			Tetra Tech (2010a)





			19


			Deering Spring


[D-19-15 1dbd]


			5,277


			Spring observed from 2008 to 2011; consistent flow observed up to 1.59 gallons per minute; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper Company (2012f); WestLand Resources Inc. (2012j)





			20


			Diesler Spring


[D-18-15 24cc]


			4,830


			No water present (summer 2012); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			21


			Escondido Spring


[D-16-17 30a]


			3,341


			Spring observed from 2010 to 2011; consistently dry; reports of perennial flow in channel historically


			Pima Association of Governments Watershed Planning (2005); Rosemont Copper Company (2012f); Tetra Tech (2010a); WestLand Resources Inc. (2012j)





			22


			Feliz Spring


[D-18-15 35ba]


			5,121


			Damp, with possible evidence of water (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			23


			Fence Spring


[D-17-15 35bdb]


			3,676


			Unknown; spring not located or observed


			ADWR (2005)





			24


			Fig Tree Spring


[D-18-16 19abb]


			5,068


			Spring observed from 2008 to 2011; consistent presence of water with minor dry periods; supports wetland area of approximately 0.5 acre


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper Company (2012f); WestLand Resources Inc. (2010c; 2012j)





			25


			Heiter Spring


[D-18-15 1ddb]


			4,151


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k) 





			26


			Helvetia Spring


[D-18-15 14dba]


			4,570


			Spring observed from 2009 to 2011; consistent flow observed up to 3.7 gallons per minute; riparian vegetation present


			Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			27


			Hilton Spring


[D-17-17 32caa]


			4,255


			Unknown; spring not located or observed


			ADWR (2005)





			28


			Horse Pasture Spring


[D-18-16 15aa]


			4,333


			Evidence of water not observed (summer 2011); riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2011k) 





			29


			HQ Water Spring


[D-18-16 16cd]


			4,614


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			30


			Indian Spring


[D-17-15 36cbc]


			3,990


			Unknown; spring not located or observed


			ADWR (2005)





			31


			La Cholla Spring


[D-18-16 5cba]


			5,169


			Improved; flow observed (fall 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			32


			Little Indian Spring


[D-17-15 36cbc]


			3,990


			Unknown; spring not located or observed


			ADWR (2005)





			33


			Locust Spring 


[D-19-15 1bdb]


			5,468


			Spring observed from 2008 to 2011; mostly dry with occasional flowing water; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			34


			Lower Mulberry Spring


[D-18-16 9dbb]


			4,679


			Spring observed from 2008 to 2011; consistent presence of water; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f)





			35


			McCleary Dam


[D-18-16 29bda]


			4,761


			Spring observed from 2008 to 2011; consistent flow observed up to 8 gallons per minute; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			36


			McCleary No. 1


[D-18-16 30abc]


			4,987


			Spring observed from 2006 to 2011; long periods with no flow; flow observed up to 1 gallon per minute; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Pearce (2007); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2012j)





			37


			McCleary No. 2 


[D-18-16 19cdd]


			5,085


			Spring observed from 2006 to 2011; consistent presence of water; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2012j)





			38


			Mescal Spring


[D-17-17 21a]


			4,014


			Unknown; spring not located or observed


			USGS (2013a)





			39


			Mesquite Flat Spring


[D-18-16 7aaa]


			4,709


			Presence of water observed (fall 2011); riparian vegetation present


			USGS (2013c); WestLand Resources Inc. (2012j)





			40


			Mine Water Spring


[D-19-15 24dc]


			5,401


			Improved; evidence of water not observed and no riparian vegetation present (summer 2011)


			ADWR (2005); WestLand Resources Inc. (2011k)





			41


			Mudhole Spring


[D-18-16 17bb]


			4,715


			No flow; ground moist; some riparian vegetation present (summer 2011)


			ADWR (2005); WestLand Resources Inc. (2011k)





			42


			Mueller Spring


[D-18-16 29cc]


			4,838


			Improved; evidence of water not observed and no riparian vegetation present (summer 2011)


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			43


			Mulberry Canyon


[D-18-16 16a] 


			4,511


			Wetted area in channel; riparian vegetation present (summer 2012)


			WestLand Resources Inc. (2012j)





			44


			Mulberry Spring


[D-18-16 9abc]


			4,927


			Spring observed from 2008 to 2011; consistent presence of water; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f)





			45


			Oak Spring


[D-18-16 17bbc]


			4,881


			Standing pool; riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			46


			Ojo Blanco Spring


[D-18-16 5cd]


			5,012


			Improved; riparian vegetation present; presence of water observed (summer 2011)


			USGS (2013a); WestLand Resources Inc. (2011k)





			47


			Ophir Gulch Well


[D-19-15 24dd]


			5,321


			 Water about 1 to 1.5 meters below ground level (summer 2012)


			WestLand Resources Inc. (2012j)





			48


			Paja Verde Spring


[D-19-15 23ca]


			5,546


			Evidence of water not observed and no riparian vegetation present (summer 2011)


			USGS (2013a)





			49


			Papago Spring (No. 2)


[D-18-16 16bba]


			4,800


			Spring observed from 2008 to 2011; long periods without flow; flow observed up to 3.57 gallons per minute; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			50


			Peligro Adit


[D-18-15 24dcc]


			5,010


			Spring observed from 2008 to 2011; consistent flow observed but has been dry since 2010; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			51


			Proctor Box Spring


[D-19-15 12bc]


			4,841


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			52


			Questa Spring


[D-18-16 27ddd]


			4,604


			Small pond present; spring observed from 2007 to 2011; consistent flow observed up to 0.3 gallon per minute; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Pearce (2007); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2012j)





			53


			Rock Spring


[D-18-16 6ddd]


			5,074


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			54


			Rockhouse Spring


[D-18-17 10cda]


			4,490


			Unknown; spring not located or observed


			ADWR (2005)





			55


			Rosemont Spring


[D-18-16 32bbc]


			4,922


			Spring observed from 2007 to 2011; consistent flow observed up to 0.79 gallon per minute; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Pearce (2007); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2012j)





			56


			Ruelas Spring


[D-18-15 35bdc]


			5,029


			Spring observed from 2008 to 2011; consistently dry with occasional dampness; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			57


			Ruelas Spring Number Two and Three


[D-18-15 26aa]


			4,827


			No flow, but presence of water observed (summer 2012); no riparian vegetation present


			USGS (2013a); WestLand Resources Inc. (2012j)





			58


			Rust Spring


[D-18-15 1acb]


			4,212


			Unknown; spring not located or observed


			ADWR (2005)





			59


			Sanford Spring


[D-18-17 15daa]


			4,322


			Unknown; spring not located or observed


			ADWR (2005)





			60


			Scholefield No. 1 Spring


[D-18-16 16ccc]


			4,747


			Spring observed from 2007 to 2011; consistently dry; wetland area present (0.3 acre)


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2010c; 2012j)





			61


			Scholefield No. 2 Spring


[D-18-16 17adb]


			4,883


			Spring observed from 2007 to 2011; long periods without flow; flow observed up to 1.3 gallons per minute; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2007b)





			62


			Scholefield No. 3 Spring


[D18-16 17caa]


			5,117


			Most recent observations show flow <1 gallon per minute; ground moist; no riparian vegetation present


			WestLand Resources Inc. (2007b; 2011k; 2012j)





			63


			Shamrod Spring


[D-18-15 14bcd]


			4,122


			Evidence of water not observed (summer 2011); riparian vegetation present


			WestLand Resources Inc. (2012j)





			64


			Siphon Spring


[D-17-16 31cda]


			4,535


			Unknown; spring not located or observed


			ADWR (2005); WestLand Resources Inc. (2012j)





			65


			Soldier Spring


[D-18-15 25bb]


			4,848


			Evidence of water not observed and no riparian vegetation present (summer 2012)


			ADWR (2005); WestLand Resources Inc. (2012j)





			66


			SS-2 (Casita Spring)


[D-18-15 13aab]


			4,470


			Spring observed for 6 months in 2008; no flow or evidence of flow observed; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			67


			SW


[D-19-15 1bbb]


			5,540


			Spring observed from 2008 to 2011; mostly dry with occasional dampness; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			68


			Sycamore Spring


[D-18-15 12dba]


			4,211


			Spring observed from 2008 to 2011; consistent flow or standing water in sump; flow observed up to 1.3 gallons per minute; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			69


			Tree Spring


[D-18-16 8acc]


			4,915


			No water present (summer 2011) but some evidence of past presence of water; some riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			70


			Tub Spring


[D-18-16 6dd]


			4,837


			Presence of water observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			71


			Tunnel Spring


[D-17-16 32cb]


			4,436


			Unknown; spring not located or observed


			USGS (2013c)





			72


			Tunnel Spring # 2


[D-17-16 31bbd]


			4,039


			Unknown; spring not located or observed


			ADWR (2005)





			73


			Unnamed Spring (South of Deering Spring)


[D-19-15 1d]


			5,236


			Evidence of water not observed (summer 2012); riparian vegetation present


			WestLand Resources Inc. (2012j)





			74


			Unnamed Spring (in Box Canyon)


[D-19-15 11a]


			4,772


			Pool of water and riparian vegetation observed (2011 and 2012)


			WestLand Resources Inc. (2012j)





			75


			Reach 2 Spring


[D-17-17 6bd]


			3,518


			Spring observed from 2010 to 2011; mostly dry with occasional flow or standing water; reports of perennial flow in channel historically; riparian vegetation present


			Pima Association of Governments Watershed Planning (2005); Rosemont Copper (2012f); Tetra Tech (2010a); WestLand Resources Inc. (2012j)





			76


			Unnamed Spring 
(in South Sycamore Canyon)


[D-19-15 01c]


			5,072


			 Pool of water and riparian vegetation observed (2011 and 2012)


			WestLand Resources Inc. (2012j)





			77


			Unnamed Spring 
No. 1


[D-18-15 23ba]


			4,413


			Unknown; spring not located or observed


			Pearce (2007)





			78


			Unnamed Spring 
No. 12


[D-18-17 6ac]


			4,398


			Unknown; spring not located or observed


			USGS (2013c)





			79


			Unnamed Spring 
No. 13


[D-18-15 34aa]


			4,830


			Presence of water observed (summer 2011); no riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			80


			Unnamed Spring 
No. 14


[D-18-16 21bc]


			4,637


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			81


			Unnamed Spring 
No. 16


[D-17-15 36cc]


			4,138


			Unknown; spring not located or observed


			ADWR (2005)





			82


			Unnamed Spring 
No. 17


[D-18-16 8ac]


			4,993


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			83


			Unnamed Spring 
No. 18


[D-18-15 13ac]


			4,657


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			84


			Unnamed Spring 
No. 2


[D-18-16 30cd]


			5,152


			Standing pool; no riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2011k; 2012j)





			85


			Unnamed Spring 
No. 20


D-17-16 31cd]


			4,526


			Unknown; spring not located or observed


			ADWR (2005)





			86


			Unnamed Spring 
No. 21


[D-18-16 6dc]


			4,805


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			87


			Unnamed Spring 
No. 22


[D-18-16 7da]


			4,552


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			88


			Unnamed Spring 
No. 24


[D-18-16 8ca]


			4,759


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			89


			Unnamed Spring 
No. 3


[D-18-16 30cd]


			5,101


			Presence of water observed (spring 2012); no riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2012j)





			90


			Unnamed Spring 
No. 4


[D-18-16 26bc]


			4,536


			Presence of water observed (summer 2011); riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2011k)





			91


			Unnamed Spring 
No. 5


[D-18-16 29ab]


			4,810


			Presence of water observed (spring 2012); riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2011k; 2012j)





			92


			Unnamed Spring 
No. 7


[D-17-17 28b]


			4,167


			Unknown; spring not located or observed


			USGS (2013c)





			93


			Upper Empire Gulch Spring


[D-19-17 18aad]


			4,610


			Presence of water observed (spring 2012); riparian vegetation present


			WestLand Resources Inc. (2012j)





			94


			Water Develop Spring


[D-18-16 17ab]


			4,846


			Improved; standing pool; riparian vegetation present (summer 2011)


			ADWR (2005); WestLand Resources Inc. (2011k)





			95


			Zackendorf Spring


[D-18-15 14ada]


			4,539


			Flow observed in summer 2011, spring 2012, and summer 2012; riparian vegetation present


			WestLand Resources Inc. (2012j)








* Flow rate as observed in 2008 and 2009 by WestLand Resources Inc., Montgomery and Associates, or Tetra Tech, or in 2011 and 2012 by WestLand Resources Inc. (2012j). 


[bookmark: _Toc350262516]Riparian Areas


Riparian areas mapped by Pima County within the analysis area are summarized in table 110. As noted previously, it was determined that several reaches varied from the Pima County classification. These are explicitly noted in table 110; specific evidence and rationale are discussed below.



[bookmark: _Toc360530196]Table 110. Riparian affected environment


			Reach


			Acres of 
Riparian Habitat


			Pima County Riparian Habitat Classification


			Species Types Present





			Cienega Creek 1


			695.13


			Hydroriparian


			Cottonwood and Goodding’s willow*





			Cienega Creek 1


			364.69


			Xeroriparian B


			Large mesquites and scrub mesquites with scattered cottonwoods*





			Cienega Creek 2


			2,086.96


			Hydroriparian


			Mature cottonwood and Goodding’s willow*





			Cienega Creek 2


			323.98


			Xeroriparian B


			Mesquite, soapberry**





			Cienega Creek 2


			65.58


			Xeroriparian C


			Mesquite, soapberry**





			Cienega Creek 3


			382.27


			Hydroriparian


			Mature cottonwood and Goodding’s willow with young velvet ash*





			Cienega Creek 3


			35.88


			Xeroriparian B


			Mesquite and netleaf hackberry*





			Cienega Creek 3


			126.96


			Xeroriparian C


			Mesquite with desert broom and burrobrush*





			Cienega Creek 3


			0.78


			Xeroriparian D


			Mesquite, soapberry**





			Cienega Creek 4


			11.15


			Xeroriparian A


			Mature mesquite and netleaf hackberry*





			Cienega Creek 4


			179.52


			Xeroriparian B


			Mesquites with burrobrush*





			Cienega Creek 4


			656.81


			Xeroriparian C


			Less dense mesquites with burrobrush*





			Cienega Creek 4


			38.58


			Xeroriparian D


			Mesquite, soapberry**





			Cienega Creek 4


			2138.93


			Hydroriparian


			Mature cottonwoods and ash with some Goodding’s and seep willow*





			Cienega Creek 5


			4.86


			Xeroriparian A


			Mesquite*





			Cienega Creek 5


			21.75


			Xeroriparian B


			Mesquites with burrobrush*





			Cienega Creek 5


			168.15


			Xeroriparian C


			Less dense mesquites with desert broom and burrobrush*





			Cienega Creek 5


			49.91


			Xeroriparian D


			Mesquite, soapberry**





			Cienega Creek 5


			463.95


			Hydroriparian


			Cottonwood and willow gallery forest*





			Gardner Canyon 1


			356.44


			Xeroriparian B


			Mesquite, soapberry**





			Gardner Canyon 1


			1.28


			Xeroriparian C


			Mesquite, soapberry**





			Gardner Canyon 1


			346.55


			Hydroriparian


			Cottonwood, willow, seepwillow, sycamore, hackberry†





			Gardner Canyon 2


			129.29


			Xeroriparian B


			Mesquite, soapberry**





			Gardner Canyon 2


			121.51


			Hydroriparian


			Cottonwood, willow, seepwillow, sycamore, hackberry†





			Empire Gulch


			86.00


			Xeroriparian A


			Mesquite, soapberry**





			Empire Gulch


			631.39


			Xeroriparian B


			Mesquite, soapberry**





			Empire Gulch


			127.90


			Xeroriparian C


			Mesquite, soapberry**





			Empire Gulch


			407.46


			Hydroriparian


			Large cottonwood willow gallery*





			Davidson Canyon 1


			84.03


			Xeroriparian B


			Acacia, desert willow, ironwood, paloverde, mesquite, soapberry†





			Davidson Canyon 1


			99.20


			Hydroriparian‡


			Large ash trees*





			Davidson Canyon 2


			355.61


			Xeroriparian B


			Mesquites, hackberry*





			Davidson Canyon 2


			31.23


			Xeroriparian C


			Small mesquites, desert willow*





			Davidson Canyon 2


			33.95


			Xeroriparian D


			Acacia, desert broom*





			Davidson Canyon 2


			570.38


			Hydroriparian‡


			Seep willow, Arizona walnut, cottonwood*





			Davidson Canyon 3


			0.50


			Xeroriparian B


			Juniper*





			Davidson Canyon 3


			28.93


			Xeroriparian C


			Mesquite, hackberry*





			Davidson Canyon 3


			26.21


			Xeroriparian D


			Desert broom, acacia*





			Davidson Canyon 3


			71.05


			Hydroriparian‡


			Willows, ash, tamarisk*





			Davidson Canyon 4


			5.71


			Xeroriparian A


			Large mesquite, hackberry*





			Davidson Canyon 4


			5.05


			Xeroriparian B


			Mesquite*





			Davidson Canyon 4


			50.42


			Xeroriparian C


			Small mesquite, juniper*





			Davidson Canyon 4


			3.27


			Xeroriparian D


			Desert broom, acacia*





			Davidson Canyon 4


			174.78


			Hydroriparian


			Willows, ash, tamarisk, and cottonwood*





			Barrel Canyon 1


			192.54


			Hydroriparian‡


			Large mesquites, oak, juniper, desert willow, sumac*





			Barrel Canyon 1


			21.74


			Xeroriparian B


			Small mesquites, juniper, hackberry*





			Barrel Canyon 2


			12.39


			Hydroriparian‡


			Seep willow*





			Total Hydroriparian


			7,940.51


			NA


			NA





			Total Xeroriparian A


			107.72


			NA


			NA





			Total Xeroriparian B


			2,575.69


			NA


			NA





			Total Xeroriparian C


			1,637.06


			NA


			NA





			Total Xeroriparian D


			152.7


			NA


			NA








Note:


NA = Not applicable.


* From actual field observations (WestLand Resources Inc. 2010c, 2012j, 2012m).


† From generic Pima County habitat type descriptions (Pima County Regional Flood Control District 2011). 


‡ The Pima County habitat designation does not match field descriptions of species types; for purposes of analysis, these areas are considered xeroriparian/mesoriparian instead of hydroriparian.


** Vegetation descriptions based on input from BLM.


[bookmark: _Toc350262517]Riparian Field Descriptions and 
Variance from Pima County Mapping


The Pima County mapping was supplemented with field descriptions from other sources. Three project-specific riparian studies were reviewed that each cover narrowly defined specific study areas. Below is a list of the project-specific riparian studies and a brief summary of each:


“Onsite Riparian Habitat Assessment, Rosemont Project,” April 2010 (WestLand Resources Inc. 2010c). This onsite riparian habitat assessment was performed based on normalized difference vegetation index display values developed from satellite imagery for the project area, supplemented with field observations. Five different classes of riparian habitat, ranging from xeroriparian to hydroriparian, were delineated. 


“Offsite Riparian Habitat Analysis and Mapping,” August 17, 2010 (WestLand Resources Inc. 2011g). The study area for this report consists of upper Barrel Canyon from just north of SR 83 downstream to its confluence with Davidson Canyon and of Davidson Canyon to its confluence with Cienega Creek. This offsite riparian habitat assessment was performed based on normalized difference vegetation index display values from satellite imagery verified by field measurements at 70 locations within the study area.


“Trip Report for Cienega Creek Site Visit Conducted on October 26–28, 2011, and November 3, 2011” (WestLand Resources Inc. 2012m). The study area for this report consists of Cienega Creek downstream of its intersection with Interstate 10 to the Pantano Dam. Field observations were recorded and photodocumentation provided. Recorded field parameters include vegetation type, dominant species, approximate density, presence of streamflow, and presence of fish.


Much of the Pima County riparian mapping along Cienega Creek matches field descriptions of riparian vegetation species reasonably well. However, field descriptions for several reaches downstream of the proposed mine site in Barrel Canyon and Davidson Canyon do not match well with Pima County mapping. The downstream reaches of Barrel Canyon are identified by Pima County as having 226 acres of riparian habitat, of which 90 percent is mapped as “hydroriparian” (see table 110). Hydroriparian habitat is typified by obligate or preferential wetland plant species, such as willow and cottonwood, and is generally associated with perennial water. Neither cottonwood nor willows were identified in field surveys in Barrel Canyon; seepwillow can also define hydroriparian habitat but was identified at less than 11 percent of sampled points (WestLand Resources Inc. 2010c). In addition, neither perennial nor intermittent water occurs within Barrel Canyon. Barrel Canyon is, therefore, analyzed in the FEIS as xeroriparian with pockets of mesoriparian, and not as hydroriparian, habitat.


Of the 1,540 acres of riparian habitat mapped in the Davidson Canyon reaches, 915 acres (60 percent) are classified as hydroriparian by Pima County. Davidson Canyon has been classified in field surveys as largely xeroriparian or mesoriparian, although with individual cottonwood and willows and pockets of higher quality habitat, particularly in the lower reaches (WestLand Resources Inc. 2011g). Only one part of Davidson Canyon has been considered in the past to have perennial flows, which is the lower reach (Davidson Reach 4). For the purposes of the FEIS analysis, Reach 4 of Davidson Canyon is considered hydroriparian; however, Reaches 1 through 3 of Davidson Canyon are analyzed as xeroriparian with pockets of mesoriparian habitat.


[bookmark: _Toc350262518]Surface Flow


Historical surface water flow data for Barrel Canyon, Davidson Canyon, and Cienega Creek are presented in the “Surface Water Quantity” resource section in this chapter. Surface flow characteristics are summarized by reach in table 106. As noted in the table, some perennial flow has occurred in four of the drainages: in lower Davidson Canyon (Reach 2 Spring to the confluence with Cienega Creek), Cienega Creek (from confluence with Gardner Canyon to Pantano Wash), Empire Gulch, and approximately one mile of Gardner Canyon above the confluence with Cienega Creek.


Several intermittent stream channels may exist in the area and these intermittent channels overlap with springs that are analyzed and are believed to represent the same physical feature (i.e., a wetted area along an otherwise ephemeral channel). Intermittent reaches may exist in Sycamore Canyon (north of the mine site), Sycamore Canyon (a different canyon south of the mine site), Mulberry Canyon, and Box Canyon. These intermittent reaches are analyzed in the same manner as the spring locations in these same areas.


[bookmark: _Toc350262519]Outstanding Arizona Waters 


A portion of Davidson Canyon has been designated an Outstanding Arizona Water by the ADEQ after being nominated in 2005 by Pima County. The designated reach begins approximately 12 river miles downstream of its confluence with Barrel Canyon and extends 3.2 miles to its confluence with Cienega Creek. This reach begins approximately where perennial and intermittent streamflow begins, which is associated with discharge from the Reach 2 Spring. 


All of Cienega Creek has also been designated an Outstanding Arizona Water by the ADEQ after being nominated in 1990 by Pima County. The designated reach begins at the confluence of Gardner Canyon and extends 28.3 miles to Pantano Dam. 


The Outstanding Arizona Water designation ensures that existing surface water quality will be maintained and protected for the designated use of the surface water; existing surface water quality for baseflow in Davidson Canyon and Lower Cienega Creek is discussed in the “Surface Water Quality” resource section. The locations of Outstanding Arizona Waters in Davidson Canyon and Cienega Creek are shown in figure 65 in the “Surface Water Quality” resource section.


[bookmark: _Toc350262520][bookmark: _Toc360527753]Environmental Consequences


[bookmark: _Toc350262521][bookmark: _Toc360527754]Direct and Indirect Effects of Each Alternative


[bookmark: _Toc350262522]No Action Alternative


Under baseline conditions (no action), seeps, springs, and riparian areas within the analysis area would not be impacted by mine activities but would still likely undergo changes from current conditions, uses, and trends. The use of riparian areas for recreation would likely increase relative to the predicted increase in population growth and residential development. Use for stock watering could change, depending on changes in livestock management. 


Ephemeral washes in the analysis area will continue to flow in response to precipitation, supporting xeroriparian zones. However, current trends show the impact that prolonged drought can have on spring and streamflow, and these changes could persist or worsen, exacerbated by climate change (see the “Climate Change” part of this resource section). Changes in vegetation type from hydroriparian or mesoriparian to xeroriparian, or from shallow rooted phreatophytic vegetation like cottonwood/willow to deeper rooted vegetation like tamarisk or mesquite could occur as conditions become drier.


[bookmark: _Toc350262523]Impacts Common to All Action Alternatives


[bookmark: _Toc286671330]Impacts common to all action alternatives include effects on perennial flows, indirect effects on riparian areas and vegetation, and effects on Outstanding Arizona Waters. The effects on seeps and springs vary between alternatives owing to different footprints of ground disturbance, as do direct effects on riparian vegetation owing to surface disturbance.


The terms “near-term” and “long-term” are used extensively in the following discussion. As noted earlier, near-term impacts are defined as those occurring during the active mine life and up to 50 years after final reclamation and closure. Long-term impacts are defined as those that occur beyond 50 years after final reclamation and closure and up to 1,000 years after final reclamation and closure. Near-term impacts have a higher level of certainty. Long-term impacts are less certain or even speculative, not only because the uncertainty of the model results increases with time but because the cumulative effects from other future actions and climate change are entirely unpredictable during these long timeframes.


[bookmark: _Toc350262524]Effect on Perennial Streamflow


As shown in table 106, there are several intermittent or perennial stream sections within the analysis area for which impacts from groundwater level changes are a concern:


Portions of Empire Gulch from Empire Ranch to the confluence with Cienega Creek;


Cienega Creek near the confluence with Gardner Canyon and near stream gage no. 09484550 (Cienega Creek Reaches 2 and 3);


Portions of Cienega Creek just upstream and downstream of the Davidson Canyon confluence (Cienega Creek Reaches 4 and 5); 


Portions of Gardner Canyon approximately one mile upstream from the confluence with Cienega Creek (Gardner Canyon Reach 2); and


Portions of Davidson Canyon from Reach 2 Spring to the confluence with Cienega Creek (Davidson Canyon Reach 4).


As with springs, changes to perennial flows in streams are highly dependent on the geological conditions that bring about those perennial flows in the first place. Perennial flow can result from discharge of water from the regional aquifer into the streambed as a result of the intersection of fracture zones or upwelling from regional groundwater flow encountering a flow barrier. Perennial flow can also result from discharge of shallow groundwater that is stored and moving subsurface in alluvial stream sediments, and that is forced to the surface by geological conditions, such as bedrock constrictions of the stream channel. In the case of this shallow alluvial groundwater, changes in ephemeral surface flows are more likely to impact perennial flows than changes in regional groundwater levels.


Uncertainty, Trends, and Exacerbating Factors


Analysis of potential impacts to perennial streams from drawdown of groundwater in the regional aquifer has been refined since the DEIS by the Coronado in response to comments by the public, cooperating agencies, and EPA. The analysis contained in this section makes use of the best available science, data, and tools to quantify the increased risk of negative outcomes in Empire Gulch, Cienega Creek, and Gardner Canyon.  Negative outcomes include both risk of drying as well as risk of extremely low-flow conditions occurring, which can negatively affect water quality. The intent of this analysis is to disclose the full range of possible effects to perennial streamflow, using quantification and probability based on the best available science, data, and tools, while also informing these results with qualitative discussion of trends and exacerbating factors occurring in the watershed.





While the analysis contained in this section is quantitative, it reflects predicted impacts from relatively small amounts of groundwater drawdown, often fractions of a foot, that are occurring decades, hundreds, or even a thousand years in the future.  The conclusion of groundwater experts consulted by the Coronado is that such small drawdowns are beyond the ability of these groundwater models, or any groundwater model, to accurately predict (see the “Groundwater Quantity” section in Chapter 3).  It is important to understand that the detailed predictions contained in this section are meant to inform the decision, and to show what could potentially happen if the model predictions were to occur as modeled; however, this does not change the overall uncertainty.





There are other trends and exacerbating factors occurring in the watershed that add to the uncertainty of predicting impacts to perennial streams.  These are discussed elsewhere in the document (see “No Action” and “Climate Change” parts of this resource section), but it is important to reiterate them here as well to help inform the impact predictions contained in this section.  These factors include climate change, current stress and downward trends observed on Lower Cienega Creek, and increases in groundwater pumpage within the Cienega Creek basin.  While these factors add to the overall uncertainty, they also provide general trends that can also inform the decision.  


Climate Change and Recent Trends


Climate change in the desert Southwest is predicted to bring about higher mean annual temperatures over the next 100 years, along with less winter precipitation, an increase in extreme rainstorms and flooding, and longer periods of drought. The impact these changing climate conditions would have on perennial streams like Cienega Creek is not simple to predict.  Much will depend on how and where rainfall occurs (i.e., summer monsoons versus winter frontal storms), and the ultimate source of water for perennial streams.  Several good summaries of the variability of expected climate change are available (CITE SW Climate). Models consistently suggest rising temperatures, but effects on precipitation, and especially seasonal timing of precipitation are less consistent. The reaction of riparian vegetation to changing climate conditions will also have its own influence on water availability in riparian areas.  These changes are not currently possible to predict on a site-specific basis.  





Local drought and recent fluctuations in climate should not automatically be considered indicative of long-term climate change; there have always been drought cycles in the desert Southwest, interspersed with abnormally wet conditions.  Climate change would not interrupt this cycle, but is predicted to exacerbate drought and cause overall changes in the length and frequency of drought periods.  The Cienega Creek basin, like the rest of Arizona, is currently in the midst of a multi-decadal drought which began by most counts in the late 1990s and with the exception of a few wet years, has yet to alleviate.  While the ongoing drought may or may not be the result of long-term climate change, the trends observed because of the drought are useful as examples of the long-term effects that would result from climate change.  





Pima County has recently documented many of the long-term changes observed on the Cienega Creek Natural Preserve between 1990 and 2011 (Powell 2013), located along what is usually referred to as Lower Cienega Creek (Cienega Creek Reaches 4 and 5 as shown in figure 67).  Measurements of drought severity indicate that drought conditions have roughly been ongoing in the Cienega Creek basin since 1996.  Over this period, Lower Cienega Creek has seen noticeable reductions in both the amount of streamflow, the geographic length of streamflow, and the average depth to groundwater.  Causes for these changes are likely varied, but persistent drought is one of the leading stressors. 





Two other trends concerning Cienega Creek are also pertinent, and when reviewing these it is important to understand the distinction between Lower Cienega Creek and Upper Cienega Creek. Upper Cienega Creek is generally considered to extend from the headwaters downstream to an area known as the “Narrows”, which is located about 7 to 8 miles upstream from Interstate 10 (Cienega Creek Reaches 1, 2, and 3 as shown on figure 67).  Upper Cienega Creek generally flows through basin fill alluvium, with some limited pockets of younger alluvium.  The basin fill alluvium is generally assumed to be part of the regional aquifer that would be impacted by drawdown from the mine or other aquifer dewatering.  Upper Cienega Creek flows through the Las Cienegas National Conservation Area, and includes the tributaries of Gardner Canyon, Mattie Canyon, and Empire Gulch. 





Lower Cienega Creek, located below the Narrows, generally is characterized by flow through younger alluvium. There are likely still hydraulic connections between the younger alluvium and the regional aquifer, but ephemeral stormflows are also important to replenish the shallow alluvium along Lower Cienega Creek. Lower Cienega Creek largely flows through Pima County’s Cienega Creek Natural Preserve, eventually terminating at Pantano Dam, several miles below the confluence with Davidson Canyon.





The hydrologic monitoring in Cienega Creek Natural Preserve and the documentation of downward trends in streamflow are pertinent to Lower Cienega Creek.  Two similar sources of data farther upstream on Upper Cienega Creek include a streamgage operated by the USGS (09484550, Cienega Creek near Sonoita) and reported monitoring of wetted stream length within the Las Cienegas National Conservation Area.  Neither of these sources show a similar downward trend.  Streamflow and water levels are available from the USGS streamgage from 2001 through 2013; these data are key to the analysis of potential impacts from the mine discussed later in this section (see figure 70).  While Upper Cienega Creek experienced one very dry month in May/June 2010 when flow ceased, overall there has not been a major downward trend in winter or summer baseflow similar to that observed in Lower Cienega Creek during the same period (see Powell 2013, figure 12).  





In addition, it has been reported by Pima County that streamflow conditions have been monitored within BLM Las Cienegas National Conservation Area similar to how they have been monitored within the Pima County Cienega Creek Natural Preserve.  These data have not been made available for analysis by the Coronado.  The results are interpreted and reported by Pima County (Powell 2013).  According to Pima County interpretation of these data, flow extent on Upper Cienega Creek has decreased between 1990 and 2012, but also actually increased during the period 2006 through 2011, opposite the trend on Lower Cienega Creek (see Powell 2013, figure 32).  





These differences in response to drought conditions likely reflect differences in hydrologic connection with the regional aquifer and sources of groundwater supporting perennial streamflow.


Groundwater Use and Pumpage in Cienega Basin


As discussed in the “Groundwater Quantity” section, wells in the project area are primarily used for domestic and stock water uses and have sustainable well yields from less than 1 to 3 gallons per minute. Estimates of groundwater use by wells within the Davidson Canyon/Cienega Basin are approximately 400 to 500 acre-feet per year; most of this occurs in the vicinity of Sonoita-Elgin, while a smaller proportion may occur in the lower part of the Cienega Basin (Montgomery and Associates Inc. 2010).





Water use by domestic and stock wells has steadily increased in the basin. In 1980, approximately 630 domestic or stock wells were known to be in the Cienega Basin. By 1990, the number of domestic and stock wells had increased to more than 1,000, and by 2010, the number of domestic and stock wells had increased to more than 1,800 (Arizona Department of Water Resources 2011c).  Many of these wells are considered to be exempt wells, which typically use less than 35 gallons per minute. Taken in combination, however, water use by these wells can be substantial.  In addition to this, the Cienega Basin is located outside of any Active Management Area.  Pumping within Active Management Areas is regulated by the Arizona Department of Water Resources and subject to issuance of groundwater rights.  Being outside of an Active Management Area, even larger industrial, commercial, or municipal wells in the Cienega basin can be drilled and pumped with little requirement other than the groundwater be put to beneficial use. 





Many stock and domestic wells may not intersect the regional aquifer, but rely on smaller, isolated pockets of alluvium or perched units not hydraulically connected with the regional system.  Any individual well, unless directly adjacent to Cienega Creek, would have a negligible direct effect on streamflow.  However, taken as a whole, the total amount of water withdrawn from wells within the Cienega basin has to come from either aquifer storage or some other part of the basin water balance.  Either option has the potential to cumulatively remove enough water from the aquifer to eventually affect perennial streamflow. 





This potential is described in recent projections in the Cienega Creek basin, comparing population growth to streamflow depletion (CITE MARSHALL ET AL). This work suggests that on Lower Cienega Creek, most demand projection scenarios indicate that by 2050 groundwater demand would exceed the baseflow of Lower Cienega Creek. The same is not true for Upper Cienega Creek; depending on specific water conservation scenarios, groundwater demand would remain the same or increase, but would not exceed baseflow.  These types of comparisons of groundwater demand to baseflow are not indications of direct impact, but are indications of the potential for increasing groundwater pumpage to occupy a larger and larger portion of the basin water balance. These comparisons also highlight the different conditions experienced by Upper and Lower Cienega Creek.	Comment by cgarrett: This is a new reference.





When analyzing the potential effects from the mine, positive factors like mitigation must be assessed as well as negative factors.  These are analyzed in the “Mitigation Effectiveness” part of this resource section, but one mitigation is pertinent to the discussion of pumpage in the basin and should be discussed in this context.  For the most part, the mitigations proposed could be beneficial but they would not directly prevent or reduce impacts to perennial flow in Cienega Creek.  The exception is the proposed purchase of senior surface water rights on Cienega Creek, and the sever-and-transfer of some of these senior water rights to Upper Cienega Creek as instream flow rights (see mitigation measure FS-SSR-01 in appendix B, and “Mitigation Effectiveness” part of this resource section).  At present, because there is little to no regulation of groundwater pumping in the Cienega basin under Arizona groundwater law, legal protection from groundwater pumping that would affect Cienega Creek is largely limited to remedies under surface water law.  Transfer of a senior surface water right would provide a mechanism to legally challenge future pumping that has a demonstrable potential to impact Cienega Creek.


Overall Effect on Predictions


The purpose of this discussion preceding the analysis of effects to perennial streamflow is to highlight that in addition to the uncertainty contained in the analysis itself, there are other exacerbating factors in the watershed or groundwater basin that are likely to shift the underlying baseline conditions and therefore add another layer of uncertainty.  In all cases discussed above, while specific effects may vary widely (for instance between Lower Cienega Creek and Upper Cienega Creek), the overall trend is negative.  Climate change is likely to reduce water availability throughout the desert Southwest, although exactly how this would manifest is not predictable on a site-specific basis.  Upper Cienega Creek may be somewhat shielded from drastic responses to drought, while Lower Cienega Creek reacts more quickly and negatively, but this very stability may mean that there is a greater reliance of Upper Cienega Creek on the regional aquifer, and therefore a greater risk that any drawdown occurring in the aquifer due to the mine would have negative effects.   Increased population growth and associated pumpage in the basin, while it is not clear exactly where it would occur or how much would occur, would become an increasing component of the available water balance and, in the long-term, these effects would likely propagate throughout the basin.   








If these current trends continue there is little doubt that the desert Southwest, the greater Tucson area, and the Cienega Creek basin will experience severe water shortages at some unknown point in the future.  Should such a situation occur, evaporation from the Rosemont Copper mine pit lake would be one of many factors in groundwater drawdown and related surface water effects in the Cienega Creek basin. 





Predicted Effects on Empire Gulch Streamflow


Portions of Empire Gulch are perennial or intermittent downstream of Empire Ranch and the nearby springs (titled Upper Empire Gulch springs in table 109). No surface disturbance from mining facilities is located within the Empire Gulch watershed; therefore, in assessing potential changes to streamflow, only the possible contribution of flow from the regional groundwater system is considered. An estimated 3 miles of Empire Gulch could be affected by hydrologic changes.


All three groundwater flow models predict changes in groundwater levels in the vicinity of the Upper Empire Gulch springs (Montgomery and Associates Inc. 2010; Myers 2008; Tetra Tech 2010g). In all cases, the groundwater drawdown modeled to occur to Empire Gulch is less than that near the mine site but larger than that experienced along Cienega Creek, as shown in tables 59 through 64 of the “Groundwater Quantity” resource section of this chapter. 


Near-Term Impacts


Existing Baseline Conditions - Under existing baseline conditions, dry conditions occur an average of 3 days per year (0.7 percent of the time) and dry or extremely low flow conditions (defined as flow less than 0.2 feet) occur an average of 4 days per year (1.0 percent of the time).  


Lowest Estimate – The lowest estimated drawdown at Empire Gulch 50 years after closure is less than 0.l feet. If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Empire Gulch.


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns at Empire Gulch 50 years after closure for the three models are less than 0.1 feet (Montgomery), 0.2 feet (Myers), and 0.5 feet (Tetra Tech). A drawdown of 0.2 feet would increase the risk of dry conditions occurring to 4 days per year (1.0 percent), and would increase the risk of dry or extremely low flow conditions occurring to 146 days per year (40.1 percent).  A drawdown of 0.5 feet would increase the risk of dry conditions occurring to 283 days per year (77.5 percent), and would increase the risk of dry or extremely low flow conditions occurring to 352 days per year (96.3 percent). 


Highest Estimate – The highest estimated drawdown at Empire Gulch 50 years after closure is 1.8 feet (Tetra Tech).  A drawdown of 1.8 feet would increase the risk of dry conditions occurring to 361 days per year (98.9 percent), and would increase the risk of dry or extremely low flow conditions occurring to 362 days per year (99.1 percent).


Long-Term Impacts


Lowest Estimate - The lowest estimated drawdown at Empire Gulch 150 years after closure is 0.l feet (Montgomery). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Empire Gulch. The lowest estimated drawdown at Empire Gulch 1,000 years after closure is 2.3 feet (Montgomery). A drawdown of 2.3 feet would increase the risk of dry conditions occurring to 363 days per year (99.4 percent), and would increase the risk of dry or extremely low flow conditions occurring to 363 days per year (99.5 percent).


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns at Empire Gulch 150 years after closure for the three models are 0.3 feet (Montgomery and Myers), and 2.5 feet (Tetra Tech). A drawdown of 0.3 feet would increase the risk of dry conditions occurring to 32 days per year (8.8 percent), and would increase the risk of dry or extremely low flow conditions occurring to 283 days per year (77.5 percent).  A drawdown of 2.5 feet would increase the risk of dry conditions occurring to 363 days per year (99.5 percent), and would increase the risk of dry or extremely low flow conditions occurring to 364 days per year (99.6 percent).  The estimate drawdowns at Empire Gulch 1,000 years after closure for the three models are 3.3 feet (Montgomery), 4.3 feet (Myers), and 6.0 (Tetra Tech).  These drawdowns would increase the risk of dry conditions occurring 364 to 365 days per year (99.7 to 100 percent).


Highest Estimate - The highest estimated drawdown at Empire Gulch 150 years after closure is 5.0 feet (Tetra Tech). The highest estimated drawdown at Empire Gulch 1,000 years after closure is 6.0 feet (Tetra Tech). Either of these drawdowns would increase the risk of dry conditions occurring to 365 days per year (100 percent).


Level of Uncertainty for Empire Gulch


The levels of drawdown assessed for the near-term in Empire Gulch are beyond the ability of the models to accurately predict and have a high level of uncertainty. Some of the levels of drawdown assessed for the long-term in Empire Gulch are within the ability of the models to accurately predict, and therefore have higher reliability. The long time frames and distance involved add a high level of uncertainty. Qualitatively, the trends for all three models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided.  In addition, very little flow or channel data exist for Empire Gulch, and the applicability of the USGS streamgage data to represent Empire Gulch is highly uncertain.  The streamgage data are more likely to be reasonable towards the confluence of Empire Gulch with Cienega Creek.  Portions of Empire Gulch farther upstream are likely more sensitive and would experience greater impacts.


Analysis of impacts to BLM federal reserved water rights associated with Empire Gulch is included in the “Indirect Impacts to Offsite Water Rights” part of the “Surface Water Quantity” resource section of this chapter. Water rights along Empire Gulch would likely be impacted by the changes described.


[bookmark: _Toc350262525]Predicted Effects on Upper Cienega Creek Streamflow


With respect to Upper Cienega Creek (Cienega Creek reaches 1,2, and 3 as shown in figure 67), no surface disturbance from mining facilities is located within the Upper Cienega Creek watershed upstream of the confluence with Davidson Canyon. Any contribution to perennial flows resulting from stormwater stored in shallow alluvial stream sediments would not be affected. Therefore, in assessing the potential changes to streamflow in Upper Cienega Creek, only the possible contribution to streamflow from the regional groundwater system is considered.


All three groundwater flow models predict changes in groundwater levels along Upper Cienega Creek (Montgomery and Associates Inc. 2010; Myers 2008; Tetra Tech 2010a, 2010g). In all cases, the groundwater drawdown modeled to occur along Cienega Creek is less than that near the mine site, as shown in tables 59 through 64 of the “Groundwater Quantity” resource section of this chapter. 	Comment by cgarrett: Remove Tetra Tech 2010a


Upper Cienega Creek also receives surface waterflow from Empire Gulch, and the potential for reduction in Empire Gulch streamflow could, therefore, also result in reductions in Upper Cienega Creek’s streamflow as well. The percent contribution of Empire Gulch to Upper Cienega Creek has not been determined by field work, but estimates of reductions have been incorporated into the analysis (CITE GARRETT MEMO). 	Comment by cgarrett: 10/30/13

Review of Available Depth of Flow Information on Cienega Creek and Empire Gulch and Protocol for Estimating Impacts to Streamflow


Near-Term Impacts


Existing Baseline Conditions - Under existing baseline conditions, dry conditions occur an average of 3 days per year (0.7 percent of the time) and dry or extremely low flow conditions (defined as flow less than 0.2 feet) occur an average of 4 days per year (1.0 percent of the time).  


Lowest Estimate – The lowest estimated drawdown at Cienega Creek 50 years after closure is less than 0.l feet (for both the Montgomery and Tetra Tech models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Cienega Creek.


Estimate based on best-fit models – Based on the best-fit models, estimated drawdown at Cienega Creek 50 years after closure is less than 0.1 feet (for all three models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Cienega Creek. 


Highest Estimate – The highest estimated drawdown at Cienega Creek 50 years after closure is 0.15 feet (Tetra Tech), but loss of contributing streamflow from Empire Gulch would increase this to 0.20 feet.  A drawdown of 0.2 feet would increase the risk of dry conditions occurring to 4 days per year (1.0 percent), and would increase the risk of dry or extremely low flow conditions occurring to 141 days per year (40.6 percent).  


Long-Term Impacts


Lowest Estimate - The lowest estimated drawdown at Cienega Creek 150 years after closure is less than 0.l feet (for both the Montgomery and Tetra Tech models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Cienega Creek. The lowest estimated drawdown at Cienega Creek 1,000 years after closure is still less than 0.1 feet (Montgomery), but loss of contributing streamflow from Empire Gulch would increase this to 0.15 feet. A drawdown of 0.15 feet would increase the risk of dry conditions occurring to 3 days per year (0.9 percent), and would increase the risk of dry or extremely low flow conditions occurring to 88 days per year (24.2 percent).  


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns along Cienega Creek 150 years after closure for the three models are less than 0.1 feet (Montgomery and Myers), and 0.25 feet (Tetra Tech); however, loss of contributing streamflow from Empire Gulch would increase these drawdowns to 0.15 feet and 0.3 feet, respectively.  A drawdown of 0.15 feet would increase the risk of dry conditions occurring to 3 days per year (0.9 percent), and would increase the risk of dry or extremely low flow conditions occurring to 88 days per year (24.2 percent).  A drawdown of 0.3 feet would increase the risk of dry conditions occurring to 32 days per year (8.8 percent), and would increase the risk of dry or extremely low flow conditions occurring to 283 days per year (77.5 percent).  The estimated drawdowns along Cienega Creek 1,000 years after closure for  the three models are less than 0.l feet (Montgomery), 0.2 feet (Myers), and 0.5 feet (Tetra Tech); however, loss of contributing streamflow from both Empire Gulch and Gardner Canyon would increase these drawdowns to 0.15 feet, 0.38 feet, and 0.68 feet, respectively.  A drawdown of 0.15 feet would increase the risk of dry conditions occurring to 3 days per year (0.9 percent), and would increase the risk of dry or extremely low flow conditions occurring to 88 days per year (24.2 percent).  A drawdown of 0.38 feet would increase the risk of dry conditions occurring to 125 days per year (34.1 percent), and would increase the risk of dry or extremely low flow conditions occurring to 339 days per year (92.8 percent).  A drawdown of 0.68 feet would increase the risk of dry conditions occurring to 351 days per year (96.2 percent), and would increase the risk of dry or extremely low flow conditions occurring to 354 days per year (96.9 percent).  


Highest Estimate - The highest estimated drawdown along Cienega Creek 150 years after closure is 0.35 feet (Tetra Tech), but loss of contributing streamflow from both Empire Gulch and Gardner Canyon would increase this to 0.53 feet. A drawdown of 0.53 feet would increase the risk of dry conditions occurring to 313 days per year (85.7 percent), and would increase the risk of dry or extremely low flow conditions occurring to 352 days per year (96.5 percent).  The highest estimated drawdown along Cienega Creek 1,000 years after closure is 0.5 feet (Tetra Tech), but loss of contributing streamflow from both Empire Gulch and Gardner Canyon would increase this to 0.68 feet. A drawdown of 0.68 feet would increase the risk of dry conditions occurring to 351 days per year (96.2 percent), and would increase the risk of dry or extremely low flow conditions occurring to 354 days per year (96.9 percent).


Level of Uncertainty for Upper Cienega Creek


The levels of drawdown assessed for the near-term and long-term in Upper Cienega Creek are beyond the ability of the models to accurately predict and have a high level of uncertainty. The long time frames and distance involved add a high level of uncertainty. Qualitatively, the trends for all three models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided.


Public and cooperator comments suggest that small changes in groundwater level or flow, even if dwarfed by the natural background variability, have an additive effect that could impact riparian vegetation or aquatic species during times of drought or even seasonally. This possibility was disclosed in the DEIS and remains valid.  Since the impact analysis makes use of the entire period of record on Upper Cienega Creek from 2001 to 2013, it incorporates these critical times of year.  The daily depths of water for the USGS stream gage on Cienega Creek near Sonoita are shown in figure 70 for the period 2001 to 2013. Seasonally, the lowest mean monthly streamflows tend to occur in May and June. The lowest observed depth of water during this period was zero (June 2010), when the stream actually went dry for a period of one month. Clearly, a small change in streamflow could result in loss of surface flow during these drought periods. 
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Figure 70. Depth of water in Upper Cienega Creek for period of record 2001-2013


[bookmark: _Toc350262532]Predicted Effects on Gardner Canyon Streamflow


With respect to Gardner Canyon (Gardner Canyon reach 2 as shown in figure 67), no surface disturbance from mining facilities is located within the Upper Cienega Creek watershed upstream of the confluence with Davidson Canyon. Any contribution to perennial flows resulting from stormwater stored in shallow alluvial stream sediments would not be affected. Therefore, in assessing the potential changes to streamflow in Gardner Canyon, only the possible contribution to streamflow from the regional groundwater system is considered.


Groundwater drawdown modeled to occur at the confluence of Gardner Canyon and Cienega Creek is shown in tables 59 through 64 of the “Groundwater Quantity” resource section of this chapter. 


Near-Term Impacts


Existing Baseline Conditions - Under existing baseline conditions, dry conditions occur an average of 3 days per year (0.7 percent of the time) and dry or extremely low flow conditions (defined as flow less than 0.2 feet) occur an average of 4 days per year (1.0 percent of the time).  


Lowest Estimate – The lowest estimated drawdown at Gardner Canyon 50 years after closure is less than 0.l feet (for all three models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon.


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns at Gardner Canyon 50 years after closure is less than 0.1 feet (for all three models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon.


Highest Estimate – The highest estimated drawdown at Gardner Canyon 50 years after closure is 0.15 feet (Tetra Tech). A drawdown of 0.15 feet would increase the risk of dry conditions occurring to 3 days per year (0.9 percent), and would increase the risk of dry or extremely low flow conditions occurring to 88 days per year (24.2 percent).  


Long-Term Impacts


Lowest Estimate - The lowest estimated drawdown at Gardner Canyon 150 years after closure is less than 0.l feet (for the Montgomery model). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon. The lowest estimated drawdown at Gardner Canyon 1,000 years after closure is still less than 0.1 feet (Montgomery). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon. 


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns at Gardner Canyon 150 years after closure are less than 0.1 feet (Montgomery), 0.1 feet (Myers), and 0.2 feet (Tetra Tech).   A drawdown of 0.2 feet would increase the risk of dry conditions occurring to 4 days per year (1.0 percent), and would increase the risk of dry or extremely low flow conditions occurring to 146 days per year (40.1 percent).  The estimated drawdowns at Gardner Canyon 1,000 years after closure are less than 0.1 feet (Montgomery), 0.5 feet (Tetra Tech), and 2.2 feet (Myers).  A drawdown of 0.5 feet would increase the risk of dry conditions occurring to 283 days per year (77.5 percent), and would increase the risk of dry or extremely low flow conditions occurring to 352 days per year (96.3 percent).  A drawdown of 2.2 feet would increase the risk of dry conditions or extremely low flow conditions occurring to 363 days per year (99.4 percent).  


Highest Estimate - The highest estimated drawdown at Gardner Canyon 150 years after closure is 0.4 feet (Montgomery). A drawdown of 0.4 feet would increase the risk of dry conditions occurring to 146 days per year (40.1 percent), and would increase the risk of dry or extremely low flow conditions occurring to 349 days per year (95.5 percent).  


Level of Uncertainty for Gardner Canyon


The levels of drawdown assessed for the near-term and long-term in Gardner Canyon are beyond the ability of the models to accurately predict and have a high level of uncertainty. The long time frames and distance involved add a high level of uncertainty. Qualitatively, the trends for all three models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided. In addition, no flow or channel data exist for Gardner Canyon, and the applicability of the USGS streamgage data to represent Gardner Canyon is highly uncertain.  The streamgage data are more likely to be reasonable towards the confluence of Gardner Canyon with Cienega Creek.  Portions of Gardner Canyon farther upstream are likely more sensitive and would experience greater impacts.





Predicted Effect on Davidson Canyon Streamflow


Potential impacts to streamflow in lower Davidson Canyon (Davidson Canyon reach 4 as shown in figure 67) are handled in two separate ways. The available evidence suggests that the streamflow and springs arising in lower Davidson Canyon derive their water from a localized source, specifically stormflow stored in shallow alluvial stream sediments. Impacts have been analyzed assuming this source of water for lower Davidson Canyon. However, there is uncertainty with this interpretation. Therefore impacts to Davidson Canyon are also analyzed under the assumption that the streamflow and springs arising in lower Davidson Canyon are connected to the regional aquifer that would be impacted by the mine pit.


Potential Impacts based on a Shallow Alluvial Source


A detailed hydrogeologic analysis of Davidson Canyon was conducted by Tetra Tech (2010a) specifically to assess potential impacts to streamflow and springs within Davidson Canyon. Rather than using modeling, this study focused on assessing observed field data in order to determine likely impacts to perennial streamflow in lower Davidson Canyon (Tetra Tech 2010a). Based on water quality data, geological mapping and reconnaissance, observed groundwater levels, and observed flow data, Tetra Tech (2010a) drew several conclusions about the source of surface flow that begins at Reach 2 Spring and persists intermittently to the confluence of Cienega Creek. The Tetra Tech (2010a) report concludes that it is likely that Reach 2 Spring (as well as Escondido Spring, which is closer to the confluence with Cienega Creek) derives its water from ephemeral stormflows stored in the shallow alluvial stream sediments, which are then forced to the surface by bedrock constrictions of the stream channel, and that these springs are not likely connected to the regional aquifer that would be impacted by the mine pit. 


These conclusions are based on several lines of evidence. Geological conditions were observed that would be conducive to forcing shallow alluvial water to the surface in the locations of Reach 2 and Escondido Springs. In addition, isotope signatures of water from Reach 2 Spring and Escondido Spring both reflect the influence of summer precipitation, in contrast to wells in the regional aquifer, which reflect the influence of winter precipitation. Finally, this stretch of Davidson Canyon has actually been dry during the past few years, rather than being supported by perennial flow, as would be expected from a more constant regional groundwater source. 


After publication of the DEIS, the Coronado undertook further investigation of impacts to Outstanding Arizona Waters, including those of Davidson Canyon, and specifically tasked SRK Consulting to review and weigh the evidence and determine the most likely source of water for flow in Davidson Canyon (Garrett 2012h; Ugorets, Cope, and Hoag 2012). SRK Consulting concluded that while some of the available evidence was anecdotal and less than certain, the available information suggests that there is no connection between the Davidson Canyon springs and the regional aquifer. Primary lines of evidence for this conclusion included observed groundwater levels in a well located in lower Davidson Canyon and completed in bedrock, observations of Reach 2 Spring during sequential field visits, and isotopic signatures of the spring water (Ugorets, Cope, and Hoag 2012).


These studies suggest that drawdown in the regional groundwater is unlikely to affect the springs in lower Davidson Canyon. Conversely, these studies also suggest that reductions in surface flow have the potential to reduce recharge to the shallow alluvial aquifer in lower Davidson Canyon and thereby impact Reach 2 and Escondido Spring and potential base flow between those springs and Cienega Creek. Unlike Upper Cienega Creek, the proposed surface disturbance by the mine within the headwaters of the Davidson Canyon watershed would reduce surface water flows.


Modeling of changes in ephemeral surface runoff as a result of the mine activities has been conducted (Krizek 2010a, 2010b, 2010c, 2010d; Zeller 2012). Runoff in Barrel Canyon (at SR 83) would decrease by approximately 17 to 46 percent, depending on the alternative, as a result of capture of runoff by mine facilities. This change in streamflow would become less with distance downstream (Zeller 2011a). Estimated reductions in surface flow in lower Davidson Canyon (approximately 12 miles downstream) range from 4.3 to 11.5 percent (SWCA Environmental Consultants 2012d).


The surface water hydrology of the watershed suggests that modeling of reduced surface flows in lower Davidson Canyon is likely overestimated. Specifically, the estimates above are based on regression equations in an ideal watershed without consideration of channel losses. In reality, in order to recharge the stream aquifer in lower Davidson Canyon, stormflows from Barrel Canyon need to travel downstream approximately 12 miles in an ephemeral stream channel (desert wash) composed of pockets of highly transmissive sediments. Multiple studies have estimated stream losses in ephemeral stream channels, with a range between 0.3 acre-foot and more than 17,000 acre-feet of water lost per mile of ephemeral channel (Cataldo et al. 2004). Qualitatively, given the travel distance from Barrel Canyon, the recharge in lower Davidson Canyon is more likely to derive from closer tributaries, although certainly during larger flow events, contribution from Barrel Canyon could occur.


In summary, the weight of the available evidence suggests that lower Davidson Canyon is not hydraulically connected to the regional aquifer that would be impacted by the pit dewatering. Changes in surface flow and, therefore, to recharge to shallow alluvial aquifers are possible as a result of disturbance by the mine and the removal of portions of the watershed upstream. The effect of the reduction in surface flow is estimated and could reduce stormflows by 4.3 to 11.5 percent, depending on alternative, but this effect on recharge is likely to be overestimated, with the contribution being less owing to the distance downstream of the project area and substantial channel losses. Predictions of loss of recharge to the shallow alluvial aquifer have a high level of uncertainty because of the nature of the channels and the relatively great distance between the impacts from the proposed mine and lower Davidson Canyon.


Comments from cooperating agencies have suggested that the distance between the mine site and lower Davidson Canyon is not pertinent, as any losses to the shallow alluvial aquifer in Barrel Canyon and Davidson Canyon would eventually flow into lower Davidson Canyon anyway as subflow in the shallow alluvial aquifer. This is not a realistic scenario based on the actual characteristics of the channel. There are substantial stretches of stream channel with rock present at the surface and no alluvium at all (Patterson and Annandale 2012). The stream channel along Barrel Canyon and Davidson Canyon is not a continuous thread of alluvium, but rather linear pockets of alluvium separated by reaches with little or no alluvial material. This is a common occurance in southern Arizona. 


The fate of stormwater infiltrating into these pockets of alluvim would be varied. Some of the stormwater would be stored as soil moisture in the channel or channel banks, and would not infiltrate to any shallow water table. Some of the stormwater would be used by riparian vegetation, either drawing directly from a shallow water table (typical with hydroriparian vegetation like cottonwoods or willows) or from stored soil moisture (typical with xeroriparian vegetation). This stormwater would be transpired and lost to the watershed, although for a beneficial use. Some stormwater would infiltrate through alluvial materials and fractures in the bedrock, recharging the regional aquifer. It is also likely that the regional aquifer could contribute water to shallow alluvial materials in the same manner. Some stormwater would flow subsurface downstream and be forced to the surface by constrictions in the stream channel; indeed, this is likely the case for Barrel Spring in Barrel Canyon, and Reach 2 and Escondido Springs in lower Davidson Canyon.


The studies cited in the section (Cataldo et al. 2004) have not been used to try to quantify the stormwater losses. This would not be appropriate, given that these studies are not all applicable to the geology along Barrel Canyon and Davidson Canyon, and the uncertainty and range of results is so great. These studies are cited solely as an indication that stormwater losses in ephemeral channels are a physical reality and can be substantial. The effect on surface flows in lower Davidson Canyon, assuming no transmission losses at all, ranges from 4.3 to 11.5 percent; this effect should be considered a maximum possible loss to shallow alluvial aquifers in lower Davidson Canyon, with actual losses likely to be much lower.


Potential Impacts based on a Regional Source


If the assumption that the springs in lower Davidson Canyon are not connected to the regional aquifer is incorrect, a risk assessment similar to that conducted for Upper Cienega Creek, Empire Gulch, and Gardner Canyon can be used to assess potential impacts to Davidson Canyon.


Near-Term Impacts


Lowest Estimate – The lowest estimated drawdown at Reach 2 Spring in Davidson Canyon 50 years after closure is less than 0.l feet (for both the Montgomery and Tetra Tech models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Davidson Canyon.


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns at Reach 2 Spring 50 years after closure are 0.1 feet feet or less (for both the Montgomery and Tetra Tech models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Davidson Canyon. 


Highest Estimate – The highest estimated drawdown at Reach 2 Spring 50 years after closure is 1.5 feet (Montgomery). If occurring and if Reach 2 Spring is in connection with the regional aquifer, in general this amount of drawdown would likely cause widespread absence of surface flow for large portions of the year. 


Long-Term Impacts


Lowest Estimate - The lowest estimated drawdown at Reach 2 Spring up to 1,000 years after closure is less than 0.l feet (Montgomery). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Davidson Canyon. 


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns at Reach 2 Spring 150 years after closure are less than 0.1 feet (Tetra Tech) and 0.3 feet (Montgomery). If occurring and if Reach 2 Spring is in connection with the regional aquifer, in general this amount of drawdown would noticeably reduce streamflows but not result in widespread absence of flow. This amount of drawdown would potentially cause reduction in the length of wet sections of or even drying of some sections. Based on the best-fit models, the estimated drawdowns at Reach 2 Spring 1,000 years after closure are 0.3 feet (Tetra Tech) and 1.0 feet (Montgomery) . If occurring and if Reach 2 Spring is in connection with the regional aquifer, in general this amount of drawdown would likely cause widespread absence of surface flow for large portions of the year. 


Highest Estimate - The highest estimated drawdown at Reach 2 Spring 150 years after closure is 3.0 feet, reaching 4.0 feet 1,000 years after closure (Montgomery). If occurring and if Reach 2 Spring is in connection with the regional aquifer, in general this amount of drawdown would likely cause widespread absence of surface flow for large portions of the year.


Level of Uncertainty for Davidson Canny


The levels of drawdown assessed for both the near-term and long-term in Davidson Canyon are beyond the ability of the models to accurately predict and have a high level of uncertainty. The long time frames and distance involved also add a high level of uncertainty. Qualitatively, the trends for the models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided, if the springs in lower Davidson Canyon is in connection with the regional aquifer.
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The potential for reduction of perennial streamflow on Lower Cienega Creek (Cienega Creek reaches 4 and 5 as shown on Figure 67) would be driven by two factors.  Reduction of contribution from Davidson Canyon could affect reach 5, and reduction of contribution from Upper Cienega Creek could affect reaches 4 and 5.  


Based on the analysis of Davidson Canyon presented above, the same conclusions would apply to Lower Cienega Creek below the confluence with Davidson Canyon. Effects on Cienega Creek due to surface flow reduction would be minimal (see “Effect on Groundwater Discharge from Davidson Canyon” part of the “Groundwater Quantity” section of this chapter).


The difference in hydrology between Upper Cienega Creek and Lower Cienega Creek makes it difficult to determine how changes in Upper Cienega Creek would propagate downstream.  There is a geographic disconnect between the typically perennial sections of Upper Cienega Creek and Lower Cienega Creek.  Over the last decade, Lower Cienega Creek has experienced negative streamflow trends due in great part to the ongoing drought. However, over this same time period, Upper Cienega Creek has exhibited relatively little change in summer or winter baseflow. This does not indicate that Upper Cienega Creek is not an important contributor to flow to Lower Cienega Creek; rather it suggests that Lower Cienega Creek also relies on other sources of water that are more sensitive to drought.


For predicting impacts, the most conservative approach is to assume that any changes on Upper Cienega Creek driven by groundwater drawdown would propagate to Lower Cienega Creek as well, and that similar changes in perennial streamflow would be experienced downstream as well as upstream.  


Summary of Impacts to Streamflow


To summarize impacts to streamflow, it is useful to use translate the increase in risk of drying to the definitions of perennial, intermittent, and ephemeral streams.  A perennial stream exhibits flow in response to groundwater most of the year, although dry spells do occur as happened in June 2010 on Upper Cienega Creek; therefore, for the purposes of summarizing the analysis, increases in risk of drying that extend up to approximately one month would not shift the stream from perennial to intermittent.  An intermittent stream exhibits flow in response to groundwater only part of the year, typically seasonally; therefore increases in risk of drying that extend longer than one month would be considered to shift the stream from perennial to intermittent.  Ephemeral streams flow only in response to stormflow, which occurs approximately 15 days per year; therefore an increase in risk of drying that extends longer than about 350 days per year would be considered to shift the stream from perennial or intermittent to ephemeral.


For Empire Gulch, the lowest estimates of drawdown would not change the perennial nature of the stream up to 150 years after closure, but the stream would be ephemeral by 1,000 years after closure.


For Empire Gulch, estimates of drawdown for best-fit models are mixed.  Two of the best-fit models indicate the perennial nature of the stream would not change up to 150 years after closure.  One of the best-fit models indicates the stream would be intermittent by 50 years after closure and ephemeral by 150 years after closure.  All three best-fit models indicate the stream would be ephemeral by 1,000 years after closure.


For Empire Gulch, the highest estimates of drawdown indicate a change from perennial to ephemeral stream by 50 years after closure.


For Upper Cienega Creek, the lowest estimates of drawdown would not change the perennial nature of the stream, even up to 1,000 years after closure.


For Upper Cienega Creek, estimates of drawdown for best-fit models would not change the perennial nature of the stream up to 150 years after closure.  At 1,000 years after closure, results are mixed, with one model indicating a perennial stream, one model indicating an intermittent stream, and one model indicating an ephemeral stream.


For Upper Cienega Creek, the highest estimates of drawdown would not change the perennial nature of the stream up to 50 years after closure, but the stream would be intermittent by 150 years after closure and ephemeral by 1,000 years after closure.


For Lower Cienega Creek, the same impacts experienced on Upper Cienega Creek are assumed to propagate downstream and be experienced on Lower Cienega Creek as well.


For Gardner Canyon, the lowest estimates of drawdown would not change the perennial nature of the stream, even up to 1,000 years after closure.


For Gardner Canyon, estimates of drawdown for best-fit models would not change the perennial nature of the stream up to 150 years after closure.  At 1,000 years after closure, results are mixed, with one model indicating a perennial stream, one model indicating an intermittent stream, and one model indicating an ephemeral stream.


For Gardner Canyon, the highest estimates of drawdown would not change the perennial nature of the stream up to 50 years after closure.  At 150 years after closure, the stream would be intermittent, and by 1,000 years after closure, the stream would be ephemeral.


The weight of the available evidence suggests that lower Davidson Canyon is not hydraulically connected to the regional aquifer that would be impacted by the pit dewatering. Changes in surface flow and, therefore, to recharge to shallow alluvial aquifers are possible as a result of disturbance and the removal of portions of the watershed upstream by mining activities. There would be an estimated reduction in surface flow of 4.3 to 11.5 percent, depending on the alternative, but a similar effect on recharge is likely to be overpredicted because of the distance downstream of the project area and the high channel transmission losses. 
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As noted, the risk of drying (i.e., shifting the nature of flow from perennial to intermittent or ephemeral) is only one of the negative outcomes that can occur from impact of drawdown along Upper Cienega Creek, Empire Gulch, and Gardner Canyon.  Extremely low-flow conditions can also have an effect, primarily due to potential changes in water quality.


Under existing conditions, Upper Cienega Creek seasonally experiences depths of flow as low as about 0.3 feet during May and June.  As the amount of flow in the stream decreases, water temperatures can increase, dissolved oxygen can become depleted, and nutrient loads can become more concentrated.  The exact amount of change in water quality can’t be easily quantified, but down to depths of 0.3 feet the water quality would remain within the seasonal variation experienced under existing conditions.


The risk of extremely low-flow conditions (0.2 feet or less) has been quantified.  Under these conditions water quality would continue to deteriorate and would reach levels not typically experienced in the stream.  Note that the impacts described below do not include any periods when the stream has been predicted to be ephemeral (see “Effects on Perennial Streamflow” part of this resource section).


For Empire Gulch, the lowest estimates of drawdown indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change.


For Empire Gulch, estimates of drawdown for best-fit models mostly indicate a substantial increase in the risk of extremely low-flow conditions and degraded water quality starting as early as 50 years after closure, increasing from an average of 4 days per year to at least 146 days per year, although one model indicates no changes at 50 years after closure.  By 150 years after closure, substantial portions of the year (283 days per year) would be experiencing low-flow conditions and degraded water quality.


For Upper Cienega Creek, the lowest estimates of drawdown indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change up to 150 years after closure.  At 1,000 years after closure, the risk increases somewhat from an average of 4 days per year under existing conditions to 88 days per year.  These days would occur seasonally during the summer.


For Upper Cienega Creek, estimates of drawdown for best-fit models indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change up to 50 years after closure.  At 150 years after closure, the risk increases from an average of 4 days per year under existing conditions to anywhere from 88 to 283 days per year.  At 1,000 years after closure, the risk increases to anywhere from 88 to nearly the whole year (339 days).


For Upper Cienega Creek, the highest estimates of drawdown indicate a substantial increase in the risk of extremely low-flow conditions and degraded water quality starting as early as 50 years after closure, increasing from an average of 4 days per year to  146 days per year, and eventually to nearly the whole year (352 days) by 150 years after closure.


For Gardner Canyon, the lowest estimates of drawdown indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change.


For Gardner Canyon, estimates of drawdown for best-fit models indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change up to 50 years after closure.  At 150 years after closure results are mixed, indicating anywhere from no change in risk up to an increase to146 days of extremely low-flow conditions and degraded water quality.  At 1,000 years after closure results remain mixed, indicating anywhere from no change in risk up to nearly the whole year (352 days).


For Gardner Canyon, the highest estimates of drawdown indicate an increase in the risk of extremely low-flow conditions and degraded water quality starting as early as 50 years after closure, increasing from an average of 4 days per year to 88 days per year, and eventually to nearly the whole year (349 days) by 150 years after closure.








Indirect Effect on Riparian Vegetation


The direct disturbance of xeroriparian vegetation present in onsite washes varies by alternative and is presented by alternative later in this section. This section addresses the indirect effects on riparian vegetation beyond the surface disturbance within the project area, owing either to changes in stormwater runoff or to changes in groundwater levels. 
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Hydroriparian habitat is present. An estimated 407 acres has been mapped as hydroriparian habitat and may be affected. Xeroriparian habitat is also present but is unlikely to be affected.


Lowest Estimate – In the near term, the lower estimates of groundwater drawdown (0.1 feet) would not be likely to result in any changes to riparian vegetation or impacts to aquatic vegetation. In the long term, the lower estimates of groundwater drawdown (2.3 feet) would be unlikely to cause widespread mortality or transition from hydroriparian to xeropriarian habitat, since many of these species can still access water several feet below ground surface. Cottonwood/willow forest would experience stress due to deeper groundwater availability, including decrease in canopy height and vegetation volume. Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. In the long term, wetland complexes within the hydroriparian zone would likely experience drying and mortality of obligate wetland plants, and aquatic vegetation would experience widespread mortality.


Estimate based on best-fit models – In the near term, the estimates of groundwater drawdown based on the best-fit models (0.2 feet) would not be likely to result in any changes to riparian vegetation. In the long term, the estimates of groundwater drawdown based on the best-fit models  (4.3 feet) would contribute to mortality and transition from hydroriparian to xeroriparian habitat. Cottonwood/willow forest would experience increased mortality rates, decrease in canopy height and vegetation volume, and the transition from cottonwood/willow forest to deeper rooted tamarisk or mesquite would be encouraged. Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. In the long term, wetland complexes within the hydroriparian zone would likely experience drying and mortality of obligate wetland plants, and aquatic vegetation would experience widespread mortality.


Highest Estimate – In the near term, the higher estimate of groundwater drawdown (1.8 feet) would be unlikely to cause widespread mortality or transition from hydroriparian to xeroriparian habitat, but cottonwood/willow forest would experience stress due to deeper groundwater availability, including decrease in canopy height and vegetation volume. Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. In the long term, the higher estimate of groundwater drawdown (6.0 feet) would contribute to mortality and transition from hydroriparian to xeroriparian habitat. Cottonwood/willow forest would experience increased mortality rates, decrease in canopy height and vegetation volume, and the transition from cottonwood/willow forest to deeper rooted tamarisk or mesquite would be encouraged. Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. In the near term and long term, wetland complexes within the hydroriparian zone would likely experience drying and mortality of obligate wetland plants, and aquatic vegetation would experience widespread mortality.
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Lowest Estimate – The lower estimates of groundwater drawdown (less than 0.1 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure .


Estimate based on best-fit models – The estimates of groundwater drawdown based on the best-fit models (up to 0.5 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure. 


Highest Estimate – The higher estimate of groundwater drawdown (up to 0.8 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure. 
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Lowest Estimate – The lower estimates of groundwater drawdown (less than 0.1 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure .


Estimates based on best-fit models  – The estimates of groundwater drawdown based on best-fit models (up to 0.5 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure. 


Highest Estimate – The higher estimate of groundwater drawdown (up to 0.8 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure.
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This reach of Davidson Canyon is upstream of the confluence with Barrel Canyon. No changes in surface flow are expected to occur.


Drawdown in the regional aquifer is predicted to range from 10 to 100 feet in this location; however, this reach of Davidson Canyon is primarily xeroriparian with pockets of mesoriparian vegetation. Some of this vegetation may rely on groundwater but would most likely be relying on shallow alluvial groundwater, as there are no indications of perennial or intermittent flow in this reach and no extensive hydroriparian or mesoriparian galleries. No change would be expected to occur with shallow alluvial groundwater.
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No areas of riparian vegetation associated with this reach of Davidson Canyon would be expected to be impacted based on the hydrologic changes described above.
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As with Reach 1 of Davidson Canyon, drawdown in the regional aquifer is predicted (ranging from 5 to 10 feet). However, there are no indications of connection of this reach to regional groundwater. 


On the other hand, changes in surface flow can be estimated to occur along this reach and would range from 13.1 to 34.8 percent (SWCA Environmental Consultants 2012d). This reach is close enough to the mine disturbance in Barrel Canyon that this prediction has a relatively high level of certainty. This change in surface flow may reduce the amount of stormwater recharging the shallow alluvial aquifer and, therefore, the amount available for riparian habitat.
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This reach of Davidson Canyon is characterized as xeroriparian habitat with pockets of mesoriparian habitat; these pockets of mesoriparian habitat may be supported by shallow alluvial groundwater. Pockets of mesoriparian habitat may experience reduced recruitment, increased mortality rates, decreased canopy height and vegetation volume, and potentially a transition to deeper rooted species such as tamarisk or mesquite. An estimated 502 acres has been mapped by Pima County as hydroriparian habitat along this reach (although reinterpreted for this analysis as xeroriparian with pockets of mesoriparian) and may be affected. The acreage that may be affected (502 acres) is less than that shown for Davidson Canyon Reach 2 in table 110 (570 acres), as some of the riparian areas along adjoining tributaries are unlikely to be affected by reductions in surface flow.


The major xeroriparian species present are adapted to cyclical climatic conditions and do not rely on groundwater. Effects on this xeroriparian habitat, from less water availability and reduced flood disturbance, could vary greatly, from reduced vegetation volume to mortality of individuals, but a complete loss of xeroriparian habitat is unlikely. 
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While historically some perennial or intermittent streamflow has occurred in Reach 4 of Davidson Canyon, as analyzed earlier in this section, the water sources in lower Davidson Canyon are unlikely to be connected with the regional aquifer or to experience changes owing to drawdown in that aquifer.


Changes in surface flow can be estimated to occur along these reaches and would range from 4.3 to 11.5 percent (SWCA Environmental Consultants 2012d); these changes theoretically could affect recharge to the shallow alluvial aquifer. However, these reaches are a great distance downstream, and as previously discussed, given the travel distance from Barrel Canyon, the recharge in lower Davidson Canyon is more likely to derive from closer tributaries, although certainly during larger flow events contribution from Barrel Canyon could occur. The effect on recharge is likely to be overestimated, with the contribution being less owing to the distance downstream of the project area and substantial channel losses. Predictions of losses to recharge to the shallow alluvial aquifer and therefore loss of water available to support riparian vegetation have a high level of uncertainty.


[bookmark: _Toc350262550]Expected Effects on Riparian Vegetation


Reach 3 of Davidson Canyon consists of xeroriparian habitat with pockets of mesoriparian habitat that may be supported by shallow alluvial groundwater. The major xeroriparian species present are adapted to cyclical climatic conditions and do not rely on groundwater. Effects on this xeroriparian habitat from less water availability and reduced flood disturbance are unlikely, given the expected reduction in flow. 


Pockets of mesoriparian habitat are similarly unlikely to experience effects, given the unlikely effects on recharge of the alluvial aquifer.


Reach 4 of Davidson Canyon has been classified as hydroriparian habitat. Similarly, this habitat is unlikely to experience effects, given the unlikely effects on recharge of the alluvial aquifer.
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Drawdown in the regional aquifer is predicted to range from 10 to 100 feet in this location; however, this reach of Barrel Canyon is primarily xeroriparian with pockets of mesoriparian vegetation. Some of this vegetation may rely on regional groundwater but is most likely relying on shallow alluvial groundwater, as there are no indications of perennial or intermittent flow in this reach and no extensive hydroriparian or mesoriparian galleries. 


The primary hydrologic changes along Barrel Canyon would be the result of a reduction in surface runoff, which with high certainty would range from 17.2 to 45.8 percent. Even for the Barrel Alternative, for which stormwater management was redesigned to maximize downstream flow, this percentage only reflects the postclosure reduction in flow, and greater effects would be felt generally in the first 10 years of the mine life (up to a 30 to 40 percent reduction) before concurrent reclamation is established that allows more water to flow to the downstream watershed. The reduction in runoff would persist in the long term, even after final reclamation and closure, as some portions of the watershed would be permanently cut off. 
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These reaches of Barrel Canyon are considered xeroriparian habitat with pockets of mesoriparian habitat. The primary concern is not the reduction in recharge of a shallow alluvial aquifer, as the major xeroriparian and mesoriparian species present are adapted to cyclical climatic conditions and do not rely on groundwater. Instead, the decrease in overall water availability in general would result in changes in riparian vegetation. These changes are difficult to quantify. Unlike hydroriparian species and the extensive studies on the San Pedro River and elsewhere, changes in xeroriparian vegetation as a result of water availability have not been greatly studied. In general, water availability does not necessarily change the species makeup of xeroriparian habitat but reduces the overall vitality, extensiveness, and health. These effects are quite easy to observe; overall water availability is the sole difference between the four classes of xeroriparian habitat defined and mapped by Pima County. 


Effects on this xeroriparian habitat from less water availability and reduced flood disturbance could vary greatly, from reduced vegetation volume to mortality of individuals. A complete loss of xeroriparian habitat is unlikely, but a transition from high quality xeroriparian habitat to lesser quality xeroriparian habitat is highly likely in these reaches of Barrel Canyon. A total of 162 acres of riparian habitat has been mapped along these reaches that may be affected. The acreage that may be affected (162 acres) is less than that shown for Barrel Canyon Reaches 1 and 2 in table 110 (205 acres), as some of the riparian areas along adjoining tributaries are unlikely to be affected by reductions in surface flow.


Monitoring Intended to Assess Potential Streamflow Impacts


In consideration of the uncertainty associated with predicting long-term impact to streamflow, three monitoring components have been incorporated into the “Mitigation and Monitoring Plan” (see appendix B for full details). The monitoring includes:


· Monitoring to determine impacts from pit dewatering on downstream sites in Barrel and Davidson Canyons (FS-BR-20). Monitoring would be conducted of surface water, alluvial groundwater, and deeper groundwater at sites in Barrel and Davidson Canyons. Several locations have already been installed and are being actively monitored, whereas others would require access from landowners. 


· Periodic validation and rerun of groundwater model throughout life of mine (FS-BR-25). This measure would involve basic data collection of water levels, meteorological data, and water balance components, which would allow for the predictions of groundwater impacts to be revised based on actual hydrologic observations. Specific wells to be monitored are listed in appendix B.


· Continued operation and data gathering of USGS flow gage that would provide data for surface waterflows downstream of the mine site (RC-SW-01). Rosemont Copper would annually fund the USGS to operate and maintain the existing flow gage at Barrel Canyon.
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Empire Gulch





The potential impacts to Empire Gulch described above describe the changes to the natural environment, specifically changes that would occur in the type of vegetation and habitat in Empire Gulch, and the potential transition of the stream from perennial to ephemeral.  Those impacts would also have more widespread effects on the human environment in Empire Gulch.  





The historic Empire Ranch has been a working cattle ranch since the 1860s, and in 1976 was listed on the National Register of Historic Places.  In the 1980s public support developed to preserve the ranch and its natural resources in their pristine condition, which culminated in 1988 with a series of land exchanges that placed the property into public ownership under the administration of the BLM.  Located in the heart of Empire Gulch and the Las Cienegas National Conservation Area, Empire Ranch is still a draw for the historic importance of the ranch itself and the natural beauty of the area.  Ranching continues, as well as recreation activities, public events, and ongoing efforts to preserve and enhance the natural resources in this area. In 1997 the Empire Ranch Foundation was established as a private non-profit organization to work with the BLM to develop private support to preserve the ranch buildings and enhance the educational and recreational opportunities it offers to the general public.





There is great uncertainty with the predictions about how much, where, and how fast groundwater drawdown might occur from dewatering associated with the mine pit.  Based on the best available science as described in this resource section, impacts to Empire Gulch are more certain to occur than those to other perennial streams and most scenarios indicate that effects would be seen within 50 years of closure of the mine.  These effects would gradually increase over time, likely affecting flow at the springs in Empire Gulch, streamflow within the Empire Gulch channel, and the riparian gallery present along the channel.  No mitigation measures are proposed that would directly offset the impacts predicted to occur along Empire Gulch.





These changes over time would not affect the historic nature of Empire Ranch, the ranch buildings, or likely even the continuing ranching operations.  However, the eventual absence of free-flowing water, the loss of large trees, and the transition into a drier desert wash like that farther upstream would cause a substantial change to the character of Empire Ranch and the natural setting that is currently enjoyed at the Ranch.  This would represent a loss of some of the characteristics for which Empire Ranch was preserved and protected.


Cienega Creek


Cienega Creek extends from its headwaters near Sonoita approximately 36 miles downstream, flowing through both the Las Cienegas National Conservation Area and the Cienega Creek Natural Preserve. Throughout much of this length Cienega Creek exhibits perennial or intermittent streamflow, and an extensive gallery of cottonwood and willow is supported along the Creek.  In addition, the floodplain of Cienega Creek contains the remnants of once-extensive cienegas, or areas of shallow groundwater and wetland complexes.





Cienega Creek is noted for both scenic beauty and ecological significance. It forms an important connection for wildlife movement between sky islands in southern Arizona.  It is one of the few remaining examples of a desert riparian community, exhibiting a high level of plant diversity in a relatively small geographic area.  Pima County notes that the habitat along Cienega Creek supports over 280 native species of mammals, birds, reptiles, amphibians, fish and insects that either reside in or frequently visit the Preserve, over 150 species of birds, and provides habitat for neo-tropical migratory birds, which seasonally utilize the area for nesting. The presence of perennial stream flow supports native frog and fish populations, including threatened and endangered species.





The ecological, recreation, and cultural importance of Cienega Creek is tied irrevocably to its hydrology.  Cienega Creek is valuable because it is a perennial riparian corridor.  Predictions of impact to Cienega Creek are less certain than those for Empire Gulch, and encompass a wide range of possibilities, from no impact at all, to extensive dewatering and drying. The timing is also uncertain, with possible changes occurring many decades or hundreds of years in the future.  Changes in the hydrology severe enough to cause dewatering of Cienega Creek are one possible outcome of the mine, and the likelihood of mine effects becoming severe enough to dewater Cienega Creek also increases with climate change and increased groundwater demand within the basin. If these severe effects were to occur, much of the value of Cienega Creek for recreation, wildlife habitat, scenic beauty, and cultural importance would be lost.


Effect on Outstanding Arizona Waters


Seven criteria are assessed to analyze potential impacts to Outstanding Arizona Waters: changes in perennial streamflow; change in groundwater quality; change in surface water quality and ability to meet wadeable, perennial standards; change in riparian vegetation; change in geomorphology; and change in subflow. These are summarized in table 111 for the Outstanding Arizona Water reaches of lower Davidson Canyon and lower Cienega Creek and table 113 for the Outstanding Arizona Water reaches of upper Cienega Creek.
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Potential impacts to each of the seven assessment criteria for Outstanding Arizona Waters are summarized in table 111 for Davidson Canyon and Lower Cienega Creek. Each assessment criterion is also further described below.
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			Criteria


			EIS Resource Section 
that Contains Analysis


			Summary of Impacts





			Perennial Streamflow


			Seeps, Springs, and Riparian Areas


			Possible 4.3 to 11.5% reduction in recharge of alluvial aquifer from surface flow; impacts muted by distance flow has to travel from site to downstream; prediction has high level of uncertainty. Perennial flow in lower Davidson Canyon not occurring at present and has not occurred for several years; unlikely to be affected by changes in recharge; no impacts predicted.





			Groundwater Quality


			Groundwater Quality and Geochemistry


			Seepage does not exceed any aquifer water quality standards; no impacts predicted.





			Surface Water Quality


			Surface Water Quality and Seeps, Springs, and Riparian Areas


			Predicted runoff water quality from waste rock and soil cover meets surface water quality standards in Barrel Canyon, or standards are already exceeded. Full analysis of antidegradation standards and compliance with surface water standards in the OAW reaches of Davidson Canyon and Cienega Creek are not possible. However, screening analysis suggests that molybdenum and sulfate may be elevated in mine stormwater runoff, but are likely to be mitigated in part by several mitigations including waste rock segregation requirements.





			Riparian Vegetation


			Seeps, Springs, and Riparian Areas


			No changes in riparian vegetation expected.





			Geomorphology


			Surface Water Quality


			Sediment loads in system would change, but geomorphology of stream channel is unlikely to change; scour/aggradation changes to Outstanding Arizona Water highly unlikely.





			Subflow (for Lower Cienega Creek)


			Groundwater Quantity


			Contribution of Davidson Canyon subflow to Cienega Creek estimated at 8 to 24%; possible 4.3 to 11.5% reduction in recharge of Davidson Canyon alluvial aquifer from surface flow; these impacts muted by distance flow has to travel from site to downstream; therefore, prediction has high level of uncertainty. Cumulatively, possible reduction in flow in Lower Cienega Creek owing to reduction in subflow from Davidson Canyon is minimal.





			Ability to Meet Anti-Degradation Standards and Wadeable, Perennial Standards


			Seeps, Springs, and Riparian Areas; Surface Water Quality


			Discussed in detail below.
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Predicted water quality for stormwater runoff in Barrel Canyon is discussed in the “Surface Water Quality” resource section, as are all known existing water quality data for Davidson Canyon, Lower Cienega Creek, and Barrel Canyon. 


Direct comparison of predicted water quality from waste rock runoff (see “Surface Water Quality” resource section) to the existing water quality in Davidson Canyon and Lower Cienega Creek is problematic and not appropriate, given that the Outstanding Arizona Water portion of Davidson Canyon is more than 12 miles downstream in the watershed and the contribution from the mine site would represent only a portion of the runoff reaching the Outstanding Arizona Water, and more importantly because there are no known stormwater samples available for either Davidson Canyon or Lower Cienega Creek. All known water quality samples are for baseflow, not storm flow. 


Chapter 3. Affected Environment and Environmental Consequences








Chapter 3. Affected Environment and Environmental Consequences





Because there are no known stormwater samples from anywhere within the Davidson Canyon watershed, except those collected by Rosemont Copper in Barrel Canyon, it is impossible to conduct a full analysis of whether the mine would degrade water quality in the OAW segments of Davidson Canyon and Lower Cienega Creek. Furthermore, based on discussions with ADEQ on preliminary drafts of the FEIS it was made clear to the Coronado that the responsibility and jurisdiction for assessing whether the mine meets anti-degradation criteria lies with ADEQ, and this assessment has not yet been conducted by that agency. However, in order to perform a “hard look” as required under NEPA, the Forest determined that a screening level analysis could be conducted with available data to identify potential constituents that could be elevated by the runoff from the waste rock facility. 
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[bookmark: _Toc360530198]Table 112. Summary of screening analysis to identify potential problem constituents in mine runoff


			


			Average of Existing Water Quality in Barrel Canyon and Tributaries (mg/L)


			Predicted Runoff Water Quality from Waste Rock (mg/L)


			Predicted Runoff Water Quality from Soil Cover (mg/L)


			Pre-Mine Prediction of Watershed Water Quality (mg/L)*


			Post-Mine Prediction of Watershed Water Quality using Waste Rock Runoff
(mg/L)**


			Percent Difference between Pre- and Post-Mine Watershed Water Quality***


			Post-Mine Prediction of Watershed Water Quality using Soil Cover Runoff (mg/L)**


			Percent Difference between 
Pre- and Post-Mine Watershed Water Quality***





			Aluminum (dissolved)


			0.4248


			0.2050


			0.4870


			0.4248


			0.3918


			-8%


			0.4341


			2%





			Aluminum (total)


			87.14


			0.2050


			0.4870


			87.14


			74.10


			-15%


			74.14


			-15%





			Antimony (dissolved)


			0.0240


			0.0100


			0.0052


			0.0240


			0.0219


			-9%


			0.0212


			-12%





			Antimony (total)


			0.0436


			0.0100


			0.0052


			0.0436


			0.0386


			-12%


			0.0379


			-13%





			Arsenic (dissolved)


			0.0161


			0.0130


			0.0335


			0.0161


			0.0157


			-3%


			0.0187


			16%





			Arsenic (total)


			0.1123


			0.0130


			0.0335


			0.1123


			0.0974


			-13%


			0.1005


			-11%





			Barium (dissolved)


			0.0783


			0.0071


			0.0047


			0.0783


			0.0676


			-14%


			0.0672


			-14%





			Barium (total)


			1.1623


			0.0071


			0.0047


			1.1623


			0.9890


			-15%


			0.9886


			-15%





			Beryllium (dissolved)


			0.0084


			0.0010


			0.0010


			0.0084


			0.0072


			-13%


			0.0072


			-13%





			Beryllium (total)


			0.0123


			0.0010


			0.0010


			0.0123


			0.0106


			-14%


			0.0106


			-14%





			Cadmium (dissolved)


			0.0058


			0.0010


			0.0010


			0.0058


			0.0051


			-12%


			0.0051


			-12%





			Cadmium (total)


			0.0238


			0.0010


			0.0010


			0.0238


			0.0204


			-14%


			0.0204


			-14%





			Calcium (dissolved)


			25.24


			16.42


			6.6


			25.24


			23.92


			-5%


			22.44


			-11%





			Calcium (total)


			214.9


			16.42


			6.6


			214.9


			185.1


			-14%


			183.7


			-15%





			Chloride (dissolved)


			2.804


			0.9630


			0.5357


			2.804


			2.528


			-10%


			2.463


			-12%





			Chloride (total)


			5.679


			0.9630


			0.5357


			5.679


			4.972


			-12%


			4.907


			-14%





			Chromium (dissolved)


			0.0136


			0.0030


			0.0030


			0.0136


			0.0120


			-12%


			0.0120


			-12%





			Chromium (total)


			0.1105


			0.0030


			0.0030


			0.1105


			0.0944


			-15%


			0.0944


			-15%





			Copper (dissolved)


			0.0331


			0.0085


			0.0067


			0.0331


			0.0294


			-11%


			0.0291


			-12%





			Copper (total)


			2.947


			0.0085


			0.0067


			2.947


			2.507


			-15%


			2.506


			-15%





			Fluoride (dissolved)


			0.2500


			0.3316


			0.2063


			0.2500


			0.2622


			5%


			0.2434


			-3%





			Fluoride (total)


			0.2163


			0.3316


			0.2063


			0.2163


			0.2336


			8%


			0.2148


			-1%





			Iron (dissolved)


			0.1418


			0.1638


			0.2433


			0.1418


			0.1451


			2%


			0.1570


			11%





			Iron (total)


			102.7


			0.1638


			0.2433


			102.7


			87.3


			-15%


			87.33


			-15%





			Lead (dissolved)


			0.0235


			0.0048


			0.0151


			0.0235


			0.0207


			-12%


			0.0222


			-5%





			Lead (total)


			0.8837


			0.0048


			0.0151


			0.8837


			0.7519


			-15%


			0.7534


			-15%





			Magnesium (dissolved)


			1.990


			1.064


			0.8167


			1.990


			1.851


			-7%


			1.814


			-9%





			Magnesium (total)


			47.89


			1.064


			0.8167


			47.89


			40.86


			-15%


			40.83


			-15%





			Manganese (dissolved)


			0.3406


			0.0069


			0.1610


			0.3406


			0.2905


			-15%


			0.3136


			-8%





			Manganese (total)


			6.131


			0.0069


			0.1610


			6.131


			5.212


			-15%


			5.235


			-15%





			Mercury (dissolved)


			0.0001


			0.0002


			0.0101


			0.0001


			0.0002


			9%


			0.0016


			1050%





			Mercury (total)


			0.0007


			0.0002


			0.0101


			0.0007


			0.0006


			-10%


			0.0021


			201%





			Molybdenum (dissolved)


			0.0172


			0.0405


			0.0117


			0.0172


			0.0207


			20%


			0.0164


			-5%





			Molybdenum (total)


			0.0178


			0.0405


			0.0117


			0.0178


			0.0212


			19%


			0.0169


			-5%





			Nickel (dissolved)


			0.2966


			0.0050


			0.0050


			0.2966


			0.2529


			-15%


			0.2529


			-15%





			Nickel (total)


			0.6783


			0.0050


			0.0050


			0.6783


			0.5773


			-15%


			0.5772


			-15%





			Nitrate + Nitrite (total, as N)


			1.704


			0.031


			Not sampled


			1.704


			1.453


			-15%


			Not sampled


			Not sampled





			Potassium (dissolved)


			4.795


			2.934


			1.503


			4.795


			4.515


			-6%


			4.301


			-10%





			Potassium (total)


			28.46


			2.934


			1.503


			28.46


			24.63


			-13%


			24.42


			-14%





			Selenium (dissolved)


			0.0140


			0.0200


			0.0200


			0.0140


			0.0149


			6%


			0.0149


			6%





			Selenium (total)


			0.9864


			0.0200


			0.0200


			0.9864


			0.8414


			-15%


			0.8414


			-15%





			Silver (dissolved)


			0.0090


			0.0025


			0.0025


			0.0090


			0.0080


			-11%


			0.0080


			-11%





			Silver (total)


			2.714


			0.0025


			0.0025


			2.714


			2.307


			-15%


			2.307


			-15%





			Sodium (dissolved)


			2.518


			4.167


			6.1


			2.518


			2.765


			10%


			3.055


			21%





			Sodium (total)


			7.008


			4.167


			6.1


			7.008


			6.582


			-6%


			6.872


			-2%





			Sulfate (dissolved)


			4.475


			33.126


			1.98


			4.475


			8.773


			96%


			4.101


			-8%





			Sulfate (total)


			7.793


			33.126


			1.98


			7.793


			11.593


			49%


			6.921


			-11%





			Thallium (dissolved)


			0.0136


			0.0082


			0.0028


			0.0136


			0.0128


			-6%


			0.0120


			-12%





			Thallium (total)


			0.0328


			0.0082


			0.0028


			0.0328


			0.0291


			-11%


			0.0283


			-14%





			Total Dissolved Solids


			194.68


			78.41


			Not sampled


			194.68


			177.24


			-9%


			Not sampled


			Not sampled





			Zinc (dissolved)


			0.0697


			0.0058


			0.0066


			0.0697


			0.0601


			-14%


			0.0602


			-14%





			Zinc (total)


			2.202


			0.0058


			0.0066


			2.202


			1.873


			-15%


			1.873


			-15%








Notes: 


Bold numbers indicate that the screening analysis suggests a significant increase in post-mine concentrations (greater than a 10 percent change)


* No stormwater quality samples have been identified anywhere within the Davidson Canyon watershed, except for those samples collected by Rosemont Copper in Barrel Canyon and its tributaries. Therefore, the pre-mine watershed water quality can only be estimated by using these water quality samples.


** Post-mine water quality is estimated by using a weighted average, with 15% contribution from the predicted runoff from the waste rock or soil cover, and 85% contribution from the existing water quality in Barrel Canyon, which is assumed to be representative of the watershed as a whole for lack of other stormwater samples.


*** Negative numbers indicate water quality is improved from existing conditions; positive numbers indicate water quality is degraded from existing conditions.
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Results from the screening analysis are summarized in Table 112 and described more fully in the record (SWCA Environmental Consultants 2013k). Two scenarios are assessed, corresponding to the two scenarios assessed in the “Surface Water Quality” resource section: runoff from waste rock, and runoff from soil cover. Based on the screening analysis, concentrations of most constituents actually are predicted to decrease under post-mine conditions. Concentrations of several other constituents are suggested to increase, including total and dissolved fluoride, dissolved aluminum, dissolved selenium, and dissolved sodium; these increases are less than ten percent and may not be considered significant given the relatively large uncertainty associated with this analysis. The screening analysis for runoff from waste rock indicates that two constituents may be elevated in mine runoff at levels that suggest they could present anti-degradation problems: total and dissolved molybdenum, and total and dissolved sulfate. The screening analysis for runoff from soil cover suggests molybdenum and sulfate would not be elevated, but that dissolved arsenic, dissolved iron, dissolved sodium could present anti-degradation problems. In addition, dissolved and total mercury is substantially higher; this is driven by the results from a single soil sample, but it still indicates a potential for anti-degradation. The actual runoff water quality would be predicted to be a mix of these two estimates.


As noted in the “Surface Water Quality” resource section, there are several mitigations that suggest this is a conservative estimate. These include the requirement for operational testing and segregation of waste rock that may have the potential for acid generation or may be problematic with respect to water quality, and the placement of a cover of growth media over much of the waste rock facility. The screening analysis presented assumes that all stormwater runoff has the opportunity to interact with waste rock, and that no waste rock has been segregated. 


The Forest Service does not have the responsibility or jurisdiction to determine whether or not the mine would degrade water quality or violate water quality standards in the OAW reaches; this permitting responsibility lies with ADEQ. However, the Forest Service does have the responsibility to assess and disclose potential resource impacts; the purpose of the screening analysis is intended to assess the potential to impact water quality beyond Barrel Canyon.


The “Groundwater Quality and Geochemistry” resource section also analyzes the potential for tailings seepage to daylight in Barrel Canyon. As noted in that section, the amount of seepage is equivalent to about 13 acre-feet per year, which is less than one percent of the average annual runoff. As a total of the entire watershed being analyzed under the screening analysis, the volume of tailings seepage is incredibly small, about one part in a thousand. The same screening analysis was conducted incorporating tailings seepage into stormflows, but the results did not change from the scenarios already considered and shown in table 112.


[bookmark: _Toc350262557]Ability to Meet Wadeable, Perennial Stream Standards


Lower Cienega Creek currently meets the regulatory definition of a wadeable, perennial stream. As such, regulatory requirements specific to biological integrity and bottom deposits would need to be met. Based on the analyses conducted, no expected effects from the proposed mine would have the potential to change biological integrity along any portion of Lower Cienega Creek. Analysis of geomorphological changes indicates that changes in sedimentation, aggradation, or scour are unlikely to occur due to the hydrologic changes imposed by the mine and, therefore, are unlikely to affect either biological integrity or surface deposits. Runoff from the mine site is predicted to meet surface water quality standards and is not expected to degrade existing water quality; it is, therefore, unlikely to affect biological integrity. Reductions in surface flow as modeled are less than 10 percent at the confluence of Davidson Canyon and Lower Cienega Creek and are unlikely to affect biological integrity due to reductions in flow or available water.


[bookmark: _Toc350262558]Summary of Expected Effects on Outstanding Arizona Waters


In summary, the only potential effect on the Outstanding Arizona Waters in Lower Davidson Canyon and Lower Cienega Creek would be the result of a decrease in runoff that would occur because portions of the Davidson Canyon watershed would be cut off in perpetuity by the mine site. This reduction in ephemeral flow is estimated to be 4.3 to 11.5 percent in lower Davidson Canyon. The reduction in surface flow itself would likely have no impact to riparian vegetation or water quality; it could represent a reduction in recharge to the shallow alluvial aquifer. The distance downstream of the project area (12 miles) that flows have to travel before reaching lower Davidson Canyon gives the predicted effect a high level of uncertainty, as recharge in lower Davidson Canyon is more likely to occur either from very large storm events or from more localized runoff events. A screening analysis suggests several constituents may be elevated due to runoff from the waste rock, although this possibility is mitigated by several safety factors built into operation of the mine (table 112).


[bookmark: _Toc350262559]Upper Cienega Creek


Potential impacts to each of the six assessment criteria for Outstanding Arizona Waters are summarized in table 113 for Upper Cienega Creek. Each assessment criterion is also further described below.


[bookmark: _Toc360530199]Table 113. Potential to affect Outstanding Arizona Water in Upper Cienega Creek


			Criteria


			EIS Resource Section 
that Contains Analysis


			Summary of Impacts





			Perennial Streamflow


			Seeps, Springs, and Riparian Areas


			Results are mixed.  Up to 150 years after closure, most estimates indicate no change in perennial nature of stream, with some possibility of shifting to intermittent.  At 1,000 years after closure, several estimates indicate no change in perennial nature of stream, and some estimates indicate a shift to intermittent flow or conversion to an ephemeral stream.





			Groundwater Quality


			Groundwater Quality and Geochemistry


			Seepage does not exceed any aquifer water quality standards; no impacts predicted.





			Surface Water Quality


			Surface Water Quality


			No change in surface runoff to Upper Cienega Creek. In the near term, up to 50 years after closure, no increased risk of degraded water quality caused by extremely low-flow conditions. Beginning 150 years after closure, results are mixed.  Most estimates indicate some increased risk of low-flow conditions increasing, anywhere from seasonally during the summer to nearly the entire year. 





			Riparian Vegetation


			Seeps, Springs, and Riparian Areas


			No impact predicted to riparian vegetation along Upper Cienega Creek.





			Geomorphology


			Surface Water Quality


			No change in surface runoff to Upper Cienega Creek.





			Ability to Meet Wadeable, Perennial Standards


			Seeps, Springs, and Riparian Areas; Surface Water Quality


			No impacts to perennial streamflow or surface water quality predicted that would change either biological integrity condition. No impacts to geomorphology predicted that would change bottom deposit condition.








Predictions with the most certainty are during the near-term, up to 50 years after closure of the mine, during which thereare no predicted effects on the Outstanding Arizona Water along Upper Cienega Creek from the headwaters to the confluence with Davidson Canyon.   Long-term predictions, several hundred  up to a thousand years after closure, are increasingly uncertain.  Several hundred years out, predictions suggest that there may be reductions in flow and increased duration of extremely low flow conditions, but the stream would continue to function as a perennial stream.  At 1,000 years after closure, predictions are mixed, with anything from Upper Cienega Creek continuing to function as a perennial stream to being completely converted to an ephemeral system.


Monitoring Intended to Assess Potential Impacts to Outstanding Arizona Waters


In addition to the three monitoring requirements described previously associated with streamflow impacts, two other monitoring measures have been incorporated into the “Mitigation and Monitoring Plan” to address uncertainty associated with impacts to Outstanding Arizona Waters (see appendix B for full details). The additional monitoring includes:


· Sediment transport monitoring (FS-SR-05). The movement of sediment between the mine facility and SR 83 would be monitored to identify areas of scour or aggradation that could be caused by changes in sediment load and surface flow.


· Detention and testing of stormwater (OA-SW-01). This mitigation measure requires detention and testing of stormwater quality from perimeter waste rock buttress areas for water quality testing prior to flowing downstream of the mine site. This would also allow for a reduction in suspended sediment in stormwater flows before flowing downstream.


[bookmark: _Toc350262560]Proposed Action


[bookmark: _Toc350262561]Effect on Seeps and Springs


The estimated impacts to seeps and springs, along with the rationale for this assessment, are presented in table 114. Direct impacts refer to springs that are within the footprint of an action alternative and would be disturbed, covered, or otherwise removed and would no longer function as a natural spring. Indirect impacts refer to springs that would not be physically disturbed but that may experience changes in hydrology as a result of groundwater level declines. Refer to the “Methodology” part of this resource section for more information on how spring impacts were estimated.


[bookmark: _Toc304899671][bookmark: _Toc360530200]Table 114. Estimated impacts to springs and seeps as a result of proposed action


			ID


			Spring


			Type of 
Impact


			Rationale


			Riparian Impacts





			1


			Barrel Spring


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			2


			Basin Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Deergrass, willows, false indigo present upstream of spring; unlikely to be affected





			3


			Batamout Spring 


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Netleaf hackberry, soapberry present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			4


			Bee Spring


			Direct


			Inside footprint of disturbance


			Oaks present; xeroriparian/ mesoriparian habitat would be lost





			5


			Big Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Soapberry present; xeroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			6


			Bobo Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			7


			Bootlegger Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			8


			Bowman Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			9


			Box Canyon Spring – Stock Drinker No. 1


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, oak, netleaf hackberry, grapevine, poison ivy, evergreen sumac, Goodding’s willow, mesquite, juniper present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			10


			Box Canyon Spring – Stock Drinker No. 2


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, oak, netleaf hackberry, grapevine, poison ivy, evergreen sumac, Goodding’s willow, mesquite, juniper present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			11


			California Mine Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			12


			Chavez Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Giant sedge, walnut, ash, grapevine, maidenhair fern present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			13


			Cold Water Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			14


			Cow Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			15


			Crucero Spring No. 1


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oaks, junipers, hackberry, indigo, deergrass, willows present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			16


			Crucero Spring No. 2


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			17


			Dam Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			18


			Davidson Spring


			Unlikely


			Source of flow is likely from Empire Mountains and disconnected from Davidson Canyon (Tetra Tech 2010a)


			None





			19


			Deering Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Giant sedge, deergrass, oak, juniper, fig present; xeroriparian/mesoriparian habitat would be lost or would experience reduced vitality





			20


			Diesler Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oak, cottonwood, willow present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			21


			Escondido Spring


			Unlikely


			See Outstanding Arizona Water section for analysis 


			None





			22


			Feliz Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oaks present; xeroriparian/


mesoriparian habitat may be lost





			23


			Fence Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			24


			Fig Tree Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Giant sedge, oak, fig, milkweed present; xeroriparian/mesoriparian habitat would be lost or would experience reduced vitality





			25


			Heiter Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Netleaf hackberry present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			26


			Helvetia Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water





			Ash, willow, buckthorn, evergreen sumac, grapevine, giant sedge present; hydroriparian/mesoriparian habitat would be lost or would experience reduced vitality





			27


			Hilton Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Unknown





			28


			Horse Pasture Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Mesquite, netleaf hackberry, juniper, walnut, grapevine present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			29


			HQ Water Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, willow present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			30


			Indian Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			31


			La Cholla Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oak, willow, hackberry present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			32


			Little Indian Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			33


			Locust Spring 


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			34


			Lower Mulberry Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Juniper, soapberry, hackberry, seep willow present; xeroriparian/ mesoriparian habitat would be lost or would experience reduced vitality





			35


			McCleary Dam


			Direct


			Inside footprint of disturbance


			Oak, juniper present; xeroriparian/ mesoriparian habitat would be lost





			36


			McCleary 
No. 1


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			37


			McCleary 
No. 2 


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Oak, sumac present; xeroriparian/


mesoriparian habitat would be lost





			38


			Mescal Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			39


			Mesquite Flat Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Hackberry, soapberry, seep willow, grapevine present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			40


			Mine Water Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 








			41


			Mudhole Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Giant sedge, Goodding’s willow, deergrass present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			42


			Mueller Spring


			Direct


			Inside footprint of disturbance


			None





			43


			Mulberry Canyon 


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Juniper, seep willow, rabbitsfoot grass, giant sedge present; xeroriparian/ mesoriparian habitat would be lost or would experience reduced vitality





			44


			Mulberry Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Juniper, hackberry present; xeroriparian/mesoriparian habitat may be lost or experience reduced vitality





			45


			Oak Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			False indigo bush, deergrass present; xeroriparian habitat may be lost or experience reduced vitality





			46


			Ojo Blanco Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Willow, deergrass, poison ivy present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			47


			Ophir Gulch Well


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Madrean evergreen woodland present; xeroriparian/mesoriparian habitat may be lost or experience reduced vitality





			48


			Paja Verde Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			49


			Papago Spring (No. 2)


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			50


			Peligro Adit


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source





			None





			51


			Proctor Box Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, oak, netleaf hackberry, grapevine, poison ivy, evergreen sumac, Goodding’s willow, mesquite, juniper, wait-a-minute bush present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			52


			Questa Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water





			None 





			53


			Rock Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Deergrass present; xeroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			54


			Rockhouse Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			55


			Rosemont Spring


			Direct


			Inside footprint of disturbance


			Willow, juniper, false indigo, deergrass present; hydroriparian/mesoriparian habitat would be lost





			56


			Ruelas Spring


			Highly likely; Indirect


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source; however, proximity to pit likely to affect local flow


			Willow, hackberry present; hydroriparian/mesoriparian habitat would be lost or would experience reduced vitality








			57


			Ruelas Spring Number Two and Three


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			58


			Rust Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			59


			Sanford Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			60


			Scholefield 
No. 1 Spring


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			61


			Scholefield 
No. 2 Spring


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			62


			Scholefield 
No. 3 Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			63


			Shamrod Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Hackberry, sumac, buckthorn, grapevine present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			64


			Siphon Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			65


			Soldier Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			66


			SS-2 (Casita Spring)


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source





			None





			67


			SW


			Highly likely; Indirect


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source; however, proximity to pit likely to affect local flow


			Oak, pinyon pine, false indigo, silktassel, juniper; xeroriparian/ mesoriparian habitat would be lost or would experience reduced vitality





			68


			Sycamore Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Sycamore, ash, walnut, hackberry, cottonwood, willow, giant sedge; hydroriparian/mesoriparian habitat would be lost or would experience reduced vitality





			69


			Tree Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, soapberry, deergrass present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			70


			Tub Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Hackberry, oak present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			71


			Tunnel Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			72


			Tunnel Spring # 2


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			73


			Unnamed Spring (South of Deering Spring)


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Willow, juniper, silk tassel, smooth sumac, locust, deergrass present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			74


			Unnamed Spring (in Box Canyon)


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Willow present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			75


			Unnamed Spring (Reach 2)


			Unlikely


			See “Outstanding Arizona Waters” part of this resource section for analysis


			None





			76


			Unnamed Spring (in South Sycamore Canyon)


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Sycamore, ash, willow, cottonwood, deergrass, horsetail, false indigo, poison ivy present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			77


			Unnamed Spring No. 1


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			78


			Unnamed Spring No. 12


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			79


			Unnamed Spring No. 13


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			80


			Unnamed Spring No. 14


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Mesquite present; xeroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			81


			Unnamed Spring No. 16


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			82


			Unnamed Spring No. 17


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, deergrass present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			83


			Unnamed Spring No. 18


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, walnut present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			84


			Unnamed Spring No. 2


			Direct


			Inside footprint of disturbance


			None





			85


			Unnamed Spring No. 20


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			86


			Unnamed Spring No. 21


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Mesquite, soapberry, hackberry, catclaw, desert cotton present; xeroriparian/mesoriparian habitat may be lost or experience reduced vitality





			87


			Unnamed Spring No. 22


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Deergrass present; xeroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			88


			Unnamed Spring No. 24


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, soapberry present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			89


			Unnamed Spring No. 3


			Direct


			Inside footprint of disturbance


			None





			90


			Unnamed Spring No. 4


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			91


			Unnamed Spring No. 5


			Direct


			Inside footprint of disturbance


			Deergrass present; xeroriparian/ mesoriparian habitat would be lost or experience reduced vitality





			92


			Unnamed Spring No. 7


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			93


			Upper Empire Gulch Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, willow present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			94


			Water Develop Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oak, netleaf hackberry, locust, grapevine present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			95


			Zackendorf Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, willow, evergreen sumac, oak, mountain mahogany, cattails, giant sedge, maidenhair fern present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality








Notes:
High: The predicted changes in hydrology owing to the mine would impact resource function, and the source of water can either be estimated with high certainty to be in connection with the regional aquifer or impacts would occur no matter what the source of water. 


Possible: Reduction in flow could occur as a result of predicted changes in hydrology owing to the mine, but uncertainty exists regarding the source of the water. 


Unlikely: Predicted changes in hydrology owing to the mine are small enough that they are unlikely to cause a reduction in flow, regardless of the source of water, or the source of the water is local and unlikely to be affected by drawdown associated with the pit. 


Of the 95 seeps or springs listed in table 114, 17 are expected to be impacted with high certainty, either directly by surface disturbance (7 of the 17 springs) or indirectly by reduction in flow severe enough to impact their function as a resource owing to predicted drawdown in the regional aquifer or their proximity to the pit (10 of the 17 springs). An additional 59 springs possibly could be impacted by reductions in groundwater levels; these springs lie within the area predicted to see at least 5 feet in groundwater drawdown but have an indeterminate source of water. Another 19 springs are unlikely to be impacted, either because field observations indicate they are fed by local and ephemeral sources or because of their distance from the mine pit. 


Local areas of riparian habitat are associated with 49 of the springs that would or possibly would be indirectly impacted by the loss of water from these springs, based on field observations of species types present at these springs. These local riparian zones include the following: 10 areas of xeroriparian/mesoriparian habitat that would be impacted with high certainty; eight areas of xeroriparian/mesoriparian habitat that may be impacted with low certainty; four areas of hydroriparian/mesoriparian habitat that would be impacted with high certainty; and 27 areas of hydroriparian/mesoriparian habitat that may be impacted with low certainty.


The proposed action would also directly disturb 686 acres of xeroriparian habitat associated with onsite washes. These are the riparian areas mapped by Pima County that fall within the security fence or other areas of ground disturbance.


Any intermittent stream segment in Sycamore Canyon (north of the mine site) not accounted for as individual springs would experience similar impacts as those described for Sycamore Spring (ID #68) and Unnamed Spring No. 18 (ID #83).


Any intermittent stream segment in Sycamore Canyon (a different canyon south of the mine site) not accounted for as individual springs would experience similar impacts as those described for SW (ID #67) and Unnamed Spring in South Sycamore Canyon (ID #76).


Any intermittent stream segment in Mulberry Canyon not accounted for as individual springs would experience similar impacts as those described for Mulberry Canyon (ID #43).


Any intermittent stream segment in Box Canyon not accounted for as individual springs would experience similar impacts as those described for Box Canyon Spring-Stock Drinker Nos. 1 and 2 (ID #9 and #10), Unnamed Spring in Box Canyon (ID #74), and Basin Spring (ID #2).


Analysis of impacts to BLM federal reserved water rights associated with Helvetia, Zackendorf, and Chavez springs is included in the “Indirect Impacts to Offsite Water Rights” part of the “Surface Water Quantity” resource section of this chapter. Water rights associated with these three springs are likely to be affected by the described impacts. Helvetia is believed to derive water from the regional aquifer and therefore there is a high likelihood of impacting the BLM water right; the source of water for Chavez and Zackendorf springs is not clear, but if their source of water is also derived from the regional aquifer impact to these water rights would also occur.


[bookmark: _Toc350262562]Phased Tailings Alternative


The estimated impacts to springs and seeps for the Phased Tailings Alternative are identical to those for the proposed action, with the exception that McCleary No. 2 would be directly impacted rather than indirectly impacted. The same riparian areas associated with these springs would or could be impacted. The Phased Tailings Alternative would also directly disturb 649 acres of xeroriparian habitat associated with onsite washes.


[bookmark: _Toc350262563]Barrel Alternative


The Barrel Alternative would directly impact two fewer springs than the proposed action: McCleary Dam and Unnamed Spring No. 5. Instead of being directly impacted, these springs would be indirectly impacted. 


McCleary Dam would have a high likelihood of indirect impacts because observations indicate consistent water presence and suggest a regional source of water and because it has hydroriparian/mesoriparian habitat associated with it that would be lost or that would experience reduced vitality. 


Unnamed Spring No. 5 would have a possible likelihood of indirect impacts because the water source is uncertain and because it has xeroriparian/mesoriparian habitat associated with it that may be lost or that may experience reduced vitality.


The Barrel Alternative would also directly disturb 588 acres of xeroriparian habitat associated with onsite washes.


[bookmark: _Toc350262564]Barrel Trail Alternative


The estimated impacts to springs and seeps for the Barrel Trail Alternative are identical to those for the Barrel Alternative. The same riparian areas associated with these springs would or could be impacted. The Barrel Trail Alternative would also directly disturb 633 acres of xeroriparian habitat associated with onsite washes.


[bookmark: _Toc350262565]Scholefield-McCleary Alternative


The Scholefield-McCleary Alternative would directly impact seven more springs than the proposed action: HQ Water Spring; McCleary No. 2; Scholefield Nos. 1, 2, and 3; Unnamed Spring No. 14; and Water Development Spring. 


McCleary No. 2 was previously considered to be indirectly impacted with a high likelihood. 


Scholefield No. 1 and Scholefield No. 2 were previously considered unlikely to have indirect impacts. Scholefield No. 1 and Scholefield No. 2 have hydroriparian/mesoriparian habitat associated with them that would be lost.


HQ Water Spring, Unnamed Spring No. 14, Scholefield No. 3, and Water Development Spring were previously considered to have a possible likelihood of indirect impacts. HQ Water Spring and Water Development Spring have hydroriparian/mesoriparian habitat associated with them that would be lost. Unnamed Spring No. 14 has xeroriparian/ mesoriparian habitat associated with it that would be lost.


In addition, Mueller Spring would not be directly impacted under the Scholefield-McCleary Alternative. This spring would still be considered to have a possible likelihood of indirect impacts.


The Scholefield-McCleary Alternative would also directly disturb 631 acres of xeroriparian habitat associated with onsite washes.


[bookmark: _Toc350262566]Monitoring Intended to Assess Potential Impacts to Seeps and Springs


One additional monitoring measure has been incorporated into the mitigation and monitoring plan to address uncertainty associated with impacts to seeps and springs (see appendix B for full details). The additional monitoring includes:


Spring, seep, and constructed/enhanced waters monitoring (FS-SSR-02). A suite of selected seeps and springs has been monitored for baseline conditions since 2007 and would be monitored to identify any impacts that may occur due to dewatering of the regional aquifer in the vicinity of the mine pit. Specific seeps and springs included in this monitoring are listed in appendix B.


[bookmark: _Toc360527755]Cumulative Effects


The analysis area for cumulative effects on seeps, springs, and riparian areas is the same as that used for the direct and indirect effects on these resources. It includes the immediate Rosemont area, all of Davidson Canyon, and portions of Cienega and Santa Cruz Basins (see figure 66). The analysis area extends east 0.5 mile beyond Cienega Creek; west and south to the approximate modeled 5-foot groundwater drawdown contour; and north to the Pantano Dam. This cumulative effects discussion addresses the cumulative impacts of the action alternatives and any applicable reasonably foreseeable actions as identified on the Coronado ID team’s list of reasonably foreseeable future actions, provided in the introduction to chapter 3. The following reasonably foreseeable actions from that list were determined to contribute to a cumulative impact to seeps, springs, and riparian areas:


· The BLM and AGFD are proposing reintroduction of beaver into Cienega Creek at Las Cienegas National Conservation Area. The timing of this potential action has not yet been determined. 


The Forest Service is proposing to reauthorize the grazing permit for the Gardner allotment, located 5 miles north of Sonoita. 


The BLM proposes to approve an MPO to expand the Andrada Mine limestone quarry in the Davidson Canyon drainage system north and northeast of the Santa Rita Mountains. The Andrada Mine is located approximately 4 miles from the Tucson, Arizona, city limits and 1 mile from the Vail, Arizona, city limits. 


The Forest Service proposes to add, decommission, close, and change designation of roads in the NFSR database and prohibit off-road motorized travel for dispersed camping in certain areas on the Nogales Ranger District. 


The Nogales Ranger District proposes to remove hazardous fuels on 2,500 acres in Hog and Gardner Canyons on the Nogales Ranger District. 


Development of the Farmers Investment Company property within the town of Sahuarita’s jurisdiction over the next 40 to 50+ years for residential and commercial mixed use is proposed, along with the enhancement of more than 12 miles of the Santa Cruz River in both the town of Sahuarita and Pima County. 


In May 2010, a lease was granted to Charles Seel for mining purposes for 240 acres of ASLD State Trust land (from State land commissioner) in Section 29, Township 17 South, Range 17 East, adjacent to CalPortland leases in Davidson Canyon. There are no known plans to explore for or develop mineral resources on this lease in the foreseeable future.


As part of changes to the Nogales District Motorized Travel System, the Coronado proposes to add, decommission, close, and/or change road designations, which could include prohibiting off-road motorized travel for dispersed camping in certain areas. These activities could change the characteristics of the watershed. Closing roads or prohibiting off-road motorized travel to dispersed camping areas could have the potential to reduce stormwater runoff from an area. Changes in stormwater runoff could affect the availability of water for seeps, springs, and riparian areas.


The Gardner allotment is located 5 miles northwest of Sonoita, and the Coronado is proposing to reauthorize the grazing permit on 10,271 acres. This reauthorization is for issuance of a new 10-year term grazing permit that would allow for an increase in animal unit months (AUMs) and would change the Gardner allotment from seasonal use to year-long use. An adaptive management approach is being proposed for the allotment, and several range improvements are being considered to help better distribute livestock. Continued grazing and increases in AUMs would likely result in increased livestock use of surface water. Changes in grazing management practices could change existing characteristics of the watershed and stormwater runoff, thus affecting the availability of water for seeps, springs, and riparian areas.


Hazardous fuels in Hog and Gardner Canyons are proposed to be removed from more than 2,500 acres of Coronado National Forest land. These activities would be expected to disturb vegetation and change the characteristics of the watershed involved. The use of best management practices would minimize the potential these activities have to impact seeps, springs, and riparian areas.


Expansion or construction of limestone quarries within the Davidson Canyon drainage has the potential to both directly impact riparian resources as well as to change the hydrologic flow regime. In conjunction with the changes in flow described above for the Rosemont Copper Project, there could be a greater combined effect on xeroriparian vegetation along Davidson Canyon from additional surface water loss.


Enhancement of the Santa Cruz River near Sahuarita would have a beneficial impact on riparian resources. However, these changes are geographically separate from any impacts to riparian resources that would or potentially could occur due to the Rosemont Copper Project. These enhancements are envisioned as part of master planned communities, and would be undertaken by whatever entity is constructing these communities after appropriate permitting.


Reintroduction of beaver along Cienega Creek would be expected to have a beneficial impact to riparian resources by slowing and ponding runoff and increasing water availability, and it would have a detrimental impact from use and falling of larger vegetation and trees. Overall, the intention of beaver reintroduction is to have a beneficial impact on Cienega Creek. Cumulatively, this would potentially offset any impact that could occur due to dewatering of the regional aquifer, however cooperating agencies have commented that the benefits of this action are undetermined and in dispute.


[bookmark: _Toc350262567]Climate Change


As discussed earlier in this chapter, climate change in the desert Southwest is predicted to bring about higher mean annual temperatures over the next 100 years, along with less winter precipitation, an increase in extreme rainstorms and flooding, and longer periods of drought. The extent to which these predictions will occur is uncertain, and the overall difference in the amount of annual precipitation is impossible to accurately quantify. However, predicted changes in weather patterns could have an effect on the quantity of stormwater and groundwater available for use by riparian vegetation. Increased temperatures and reduced precipitation will increase the vulnerability of springs and riparian systems relying on the groundwater system, whether regional or local. 


The cumulative impact to these riparian systems from prolonged droughts can presently be observed from the decade-long drought that is currently ongoing. The Pima Association of Governments reports on conditions within the Pima County Natural Preserve, which encompasses a large portion of Lower Cienega Creek both above and below the confluence with Davidson Canyon (Cienega Creek Reaches 4 and 5). Streamflow monitoring (wet/dry mapping) has occurred since 1984 (Pima Association of Governments 2012a). The percentage of Cienega Creek flowing in this area is cyclical but has steadily decreased since monitoring began in 1984. Since 1999, drought monitoring has been conducted, and measurements in June 2011 indicate that this portion of Cienega Creek has the least percentage flowing yet observed. Only 13 percent of the stream exhibits flowing or standing water, compared with the wettest year (2001), in which 49 percent of the stream exhibited flowing or standing water, and more normal years, in which roughly 30 percent of the stream exhibited flowing or standing water. Between 1990 and 2011, surface water discharge in Cienega Creek declined by 83 percent, while streamflow extent declined by 88 percent (CITE Powell, August 2013, Water Resource Trends in the Cienega Creek Natural Preserve). The exact causes of this multi-decade decline are not entirely clear, as several possible stresses may be acting in concert, but the current drought cycle is considered one of the primary reasons. 	Comment by cgarrett: Add Powell 2013	Comment by cgarrett: This is a new reference, provided with the Pima County August comments.


The patterns seen in southern Arizona in the last few decades, and particularly on Cienega Creek, provide a template for what long-term climate change could look like. Prolonged droughts brought on by climate change could result in similar shifts from perennial to intermittent flow along upper Cienega Creek and Empire Gulch. This would increase the sensitivity of these areas to any drawdown in groundwater due to the mine pit, increasing the overall impact to streamflow, wetland complexes, and hydroriparian habitat.


[bookmark: _Toc350262568][bookmark: _Toc360527756]Mitigation Effectiveness 


Measures that would mitigate impacts to seeps, springs, and riparian areas include design features, and mitigation measures proposed that would be required either in the biological opinion or the CWA Section 404 permit.


[bookmark: _Toc350262569]Mitigation and Monitoring – Forest Service


Growth media salvage and application (FS-SR-01). In order to support reclamation activities, soil and other growth media would be salvaged, stored, and applied to the surface of the perimeter waste rock buttress and waste rock and tailings facilities in order to facilitate revegetation. This allows as much stormwater as possible to move downstream to support riparian vegetation.


Revegetation of disturbed areas with native species (FS-SR-02). Reclamation efforts would include revegetation of native grasses, forbs, shrubs, and trees on areas disturbed by mining and mine related activities. Revegetation would include detection and treatment of invasive weed species. This allows as much stormwater as possible to move downstream to support riparian vegetation.


Concurrent placement of perimeter buttress (FS-SR-03). Placement of the perimeter buttress would allow reclamation activities to take place earlier, concurrent with mine operations. This allows as much stormwater as possible to move downstream to support riparian vegetation.


Location, design, and operation of facilities and structures intended to route stormwater around the mine and into downstream drainages (FS-SW-01). Various stormwater diversion channels and location of facilities have been designed and located in order to maintain flow downstream as much as possible and avoid contact of stormwater with processing facilities and ore stockpiles. This allows as much stormwater as possible to move downstream to support riparian vegetation.


Stormwater diversion for Barrel Alternative designed to route more stormwater into downstream drainages postclosure (FS-SW-02). Following publication of the DEIS, the Coronado undertook an effort to apply the concepts of geomorphic reclamation to the Barrel Alternative. The result is a design that would route more stormwater into downstream drainages postclosure than previous designs.


Purchasing of water rights, to be used for compensating for impacts in the Cienega Creek watershed (FS-SSR-01). This mitigation measure includes a suite of actions that involve purchasing, severing, and transferring existing senior water rights on Lower Cienega Creek. The water rights would be transferred to appropriate entities to become instreamflow rights on Lower and Upper Cienega Creek. Additional actions could include the discharge of water below Pantano Dam which potentially could enhance and support riparian areas, along with retirement of a groundwater pumping well near to Lower Cienega Creek.  


Spring, seep, and constructed/enhanced waters monitoring (FS-SSR-02). A suite of selected seeps and springs has been monitored for baseline conditions since 2007 and would be monitored to identify any impacts that may occur due to dewatering of the regional aquifer in the vicinity of the mine pit. Specific seeps and springs included in this monitoring are listed in appendix B.


Recordation of a restrictive covenant or conservation easement on private land parcels in Davidson Canyon to potentially compensate for impacts to WUS and provide other benefits (FS-WUS-01). Rosemont Copper would record restrictive covenants or conservation easements to preclude real estate development and similar land use activities. Managed grazing, cultural, and some low impact public use (hiking, bird watching, minor forms of hunting) would be allowed in some locations. These lands total 383 acres and include portions of ephemeral wash, riparian habitat in Davidson Canyon, Barrel Canyon, and Mulberry Canyon, upland buffer habitat adjacent to riparian areas and three springs.


Plant site location and design adjustments to reduce impacts to biological resources (FS-BR-01). The entire plant site is sited and designed to reduce its size and overall footprint and to use gravity instead of pumping to move process water where possible. This reduces the amount of xeroriparian vegetation impacted, particularly in McCleary Canyon


Construction, management, and maintenance of water features to reduce potential impacts to wildlife and livestock from reduced flow in seeps, springs, surface water, and groundwater (FS-BR-05). Up to 30 water features, including stock ponds, would be enhanced and managed for sustainability of surface water. These waters would be constructed or managed if needed based on impacts observed in the field. While considered primarily for mitigation for impacts to biological resources, it would also mitigate effects on surface water resources and riparian resources.


Recordation of a restrictive easement on the private Sonoita Creek Ranch parcel to compensate for impacts to species listed as threatened or endangered (FS-BR-08). Rosemont Copper would record a restrictive covenant on the 1,200-acre Sonoita Creek Ranch parcel and the accompanying 590 acre-feet of certified water rights. The parcel includes open water, forested wetland and riparian habitat, upland habitat adjacent to riparian habitat, seasonal ponds, semi-desert grassland, and ephemeral drainages. In the event that restoration is required to mitigate impacts to waters of the U.S., Rosemont would utilize the existing infrastructure and the naturally occurring water from Monkey Spring (that currently irrigates the agricultural fields) to create riparian and/or wetland habitat within the 115-acre fields. Otherwise water available after the needs of the existing ponds would be discharged onto the floodplain terrace of Sonoita Creek, which is currently an agricultural field, in order to facilitate the passive restoration of riparian habitat.


Establishment of the Cienega Creek Watershed Conservation Fund, to be used for future mitigation to in the Cienega Creek watershed (FS-BR-16). Rosemont Copper would establish an endowment and provide $2,000,000 of funding. This fund would essentially be established as a resource to help restore the watershed to a functional ecosystem and a mechanism to promote adaptive management and allow flexibility in mitigation to achieve desired outcomes in light of future uncertainties.


Monitoring to determine impacts from pit dewatering on downstream sites in Barrel and Davidson Canyons (FS-BR-20). Monitoring would be conducted of surface water, alluvial groundwater, and deeper groundwater at sites in Barrel and Davidson Canyons. Several locations have already been installed and are being actively monitored, whereas others would require access from landowners. 


Periodic validation and rerun of groundwater model throughout life of mine (FS-BR-25). This measure would involve basic data collection of water levels, meteorological data, and water balance components, which would allow for the predictions of groundwater impacts to be revised based on actual hydrologic observations. Specific wells to be monitored are listed in appendix B.


[bookmark: _Toc350262572]Conclusion of Mitigation Effectiveness


Most of the mitigation measures listed above are associated with design features or permit requirements. Some of the design features would reduce the overall footprint of structures or create large stormwater diversions that would directly route stormwater around operations, which in turn would reduce the impact to downstream riparian resources by allowing for more surface water to flow downstream. Other types of design features such as those associated with revegetation of disturbed areas would also reduce impacts to riparian resources by allowing water to be discharged from reclaimed areas as soon as possible during the active mining phase. Removal of unneeded facilities during closure would allow these areas to be revegetated and allow surface water to flow downstream postclosure. These mitigation measures would be effective at minimizing reductions to surface water quantity within the analysis area to the extent possible. However, these improvements in surface flow have been taken into account in the direct and indirect effects analysis, and impacts to downstream riparian resources are still expected.


The lands proposed for conservation within Davidson Canyon would be effective at avoiding future impacts to xeroriparian resources located along Davidson Canyon by establishing conservation easements limiting certain types of land use. The lands proposed for conservation at Sonoita Creek Ranch would be at least partially effective at mitigating riparian resources by preserving and possibly creating new riparian habitat; however, it should be noted that these lands are not located within the analysis area or within the Davidson Canyon/Cienega Creek watershed. It should also be noted that sufficiency of the mitigation on the Davidson Canyon parcels or Sonoita Creek Ranch to offset impacts to jurisdictional WUS has yet to be determined by the USACE.


The severance and transfer of water rights on Cienega Creek would not necessarily provide any new or “wet” water in either Lower or Upper Cienega Creek; however, by creating a senior instream flow right where none currently exists, this mitigation measure would provide significant legal protection against future water use that might take water from Cienega Creek, and it would remove legal obstacles to conducting restoration or management activities along Cienega Creek. Cooperating agencies have raised concerns that the sever-and-transfer process that must be undertaken through the Arizona Department of Water Resources is not guaranteed to be successful, and allows for challenges to any transfer of surface water rights. If the water right transfer were not approved, this mitigation would not be protective of Cienega Creek. The exact effects of projects conducted under the conservation fund cannot be known at this time but these projects would be presumed to be beneficial to riparian resources in some manner, as this is the purpose of the conservation funds. It should also be noted that sufficiency of the mitigation activities on Cienega Creek to offset impacts to jurisdictional WUS, either from transfer of water rights or implementation of conservation funds, has yet to be determined by the USACE.


If successful, the new riparian habitat that would be created downstream of Pantano Dam would replace hydroriparian habitat if any is lost, although these lands are located just outside the analysis area. However there is uncertainty associated with the hydrogeologic characteristics of the stream channel downstream of Pantano Dam. While release of water to the stream channel or uplands would certainly help create and maintain riparian habitat, the recharge of water to the aquifer may not cause the water table to rise shallow enough to support hydroriparian habitat. This depends on the depth to bedrock and other subsurface characteristics of the aquifer immediately downstream of Pantano Dam. It should also be noted that sufficiency of the mitigation proposed at Pantano Dam and in the stream channel downstream to offset impacts to jurisdictional WUS has yet to be determined by the USACE.


The creation, enhancement, or replacement of water sources is likely to support additional riparian habitat. The exact location and nature of the habitat that would be supported is not known at this time.


In addition to the mitigation measures described above, which would effectively avoid, minimize, reduce, rectify, or compensate for impacts, a suite of monitoring measures is also proposed or required under permits. These measures generally would not be effective as mitigation but rather would provide a means for monitoring potential changes to surface waters and riparian resources within the analysis area.


Effects of Amending the Coronado Forest Plan


The effects to seeps, springs and riparian areas from amending the Coronado Forest Plan are described under “Direct and Indirect Effects” above. The current Forest Plan does not contain management area standards and guidelines specifically pertaining to seeps, springs and riparian vegetation for management areas 1, 4 or 7A. 


The new management area 16 contains a standard and guideline under Watershed and Soil Maintenance and Improvement that would apply to seeps, springs and riparian areas:


1. To the extent practicable, mining facilities and reclamation should strive to emulate natural hydrologic functions.


Approval of the Forest Plan amendment would allow actions that would result in impacts to seeps, springs and riparian vegetation as described in the “Direct and Indirect Effects” portion of this section, including the direct and indirect loss of some springs, and loss and conversion of riparian areas. 


Chapter 3. Affected Environment and Environmental Consequences
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Rosemont Copper Project 
Seeps, Springs & Riparian (SSR) Impacts Discussion  



Environmental Protection Agency (EPA) & Forest Service (FS) 
November 15‐19, 2013 



 
Attendees:  



Jim Upchurch, Forest Supervisor, Coronado National Forest (CNF) 
Mindy Vogel, Forest Minerals & Geology Program Manager / Rosemont Project Manager, CNF * 
Roger Congdon, Regional Geohydrologist, FS Region 3 
Salek Shaffiqullah, Forest Hydrologist, CNF 
Chris Garrett, Project Manager/ Professional Hydrologist, SWCA Environmental Consultants 
Melissa Polm, Assistant Project Manager/ NEPA Planner, SWCA Environmental Consultants 
Terry Chute, NEPA and Forest Policy Specialist, LRM Consulting * 
 
Carter Jessop, Lead Reviewer, Environmental Review Office, EPA Region 9 
Kathy Goforth, Environmental Review Office, EPA Region 9 
Jason Brush, Wetlands Office, EPA Region 9 
Rob Leidy, Ecologist, Wetlands Office, EPA Region 9 
Elizabeth Goldmann, Wetlands Office, EPA Region 9 
 
*co‐facilitating 



 
Purpose:   The purpose of  this meeting  is  to provide a  forum  in which  the specialists representing  the 



Coronado National  Forest’s NEPA  analysis  and  the  reviewing  team  from  the  EPA  can discuss  the 
disclosure of impacts related to groundwater drawdown and its effects on surface water availability 
in the EIS for the Rosemont Copper Project.   



Specifically,  the Forest Supervisor has  indicated  that  the goals of  this collaboration  is 1)  to ensure 
that the range of impacts is adequately disclosed in the FEIS, and 2) ensure the FEIS is appropriately 
precautionary  in  the  face  of  the  large  uncertainties  presented.    It  is  not  the  intention  of  the 
Coronado to replace or remove the technical analysis presented in the FEIS.  Rather, it is hoped that 
additional information, analysis, or perspectives can be added to supplement the technical analysis 
and better place it in context. 



 
Topics for discussion: 



 Overall  trends  like  drought,  pumpage,  and  climate  change  and  how  they  could  result  in 
cumulative impacts; 



 Addressing  the  context  of  potential  streamflow  impacts  in  order  to  disclose  the  range  of 
potential impacts; 



 Proposed draft language added in response to EPA concerns 
 
Schedule:  
 



DATE:  TIME:  PURPOSE: 



Friday, 11/15  10:30‐13:00 MST  ensure  the  technology  works,  introductions,  and  establish 
guidelines  and  procedures  for  how we will work  together  on 
the document 



Monday, 11/18  9:00‐17:00 MST  Technological review and edits 



Tuesday, 11/19  9:00‐17:00 MST  Technological review and edits (as needed) 



 











 
Instructions for Participation: 
 



 Conference call: 
‐ Dial 888‐844‐9904 
‐ Enter passcode: 1262235# 



 



 If in person in Tucson: 
‐ Meet at TIFC in the Cypris Room (there will be signs posted… go right down hallway, 2nd 



door on right) 
 



 Data Sharing of the Document: 
‐ Either use Adobe Connect or ReadyTalk ‐‐  can discuss and finalize at Friday’s meeting 
 



 Video Tele‐Conference (VTC):    (note: please call in 5 minutes early to set up) 
‐ Forest Service users 



o With the VTC remote, point at the camera and dial 160302 then press the green 
button to make the call.  



o All video attendees are to dial 160302 for VTC participation. NO Phone line is 
needed.  Please do NOT accept calls from anyone during the meeting.  If an 
attendee dials another attendee's video system instead of the 160302 number, it 
will interrupt the video conference. 



o  
‐ EPA users   



o Please have the video system on and be ready to accept FS IT incoming call. The FS 
VTC IT group will be monitoring the beginning of the meeting to assure everyone 
connects successfully.  



o Please note that you have reserved the video bridge and that attendees are 
responsible for reserving their own video systems and meeting rooms. 












please notify the sender and delete the email immediately.








From: Leidy, Robert
To: jupchurch01@fs.fed.us
Cc: Vogel, Mindy S -FS; Brush, Jason; Goforth, Kathleen; Goldmann, Elizabeth; Jessop, Carter; Bose, Laura
Subject: RE: Rosemont Mine: trends, weight of evidence and ecological risk
Date: Friday, October 25, 2013 8:45:36 AM


Hello Jim,
 
We greatly appreciate you, your staff, and technical team taking the time to listen to EPA’s
outstanding concerns regarding the Rosemont EIS. I am responding to your request that I
provide you with EPA’s views on important factual trends that can assist you in
understanding the likely effects of the proposed Rosemont mine on sensitive aquatic
species and habitats.
 
As you know, we are concerned about ecological risk when there is something of value that
requires protection. I think we can agree that the Cienega Creek watershed is extremely
valuable and worthy of protection for myriad reasons. Weighing the risks of an action is a
means to make optimal decisions in the face of uncertainty. If, as is the case here with the
groundwater models and the natural resources of concern, uncertainty is large and the
ecological stakes are high, then risk to the natural environment from the project is also
likely high. Under any high risk scenario, the margin of error in determining probable
impacts should be skewed towards the end that heightens protection. It is a central tenant
of risk assessment to strive to avoid damage that is difficult or impossible to reverse.
 
In the face of high uncertainty and risk it is often useful to look at several factual trends.
We can combine multiple pieces of evidence, weight each piece of evidence as to strength
and quality, and then weigh all the categories of evidence to reach an informed conclusion.
This method is often known as a weight-of-evidence approach that can be used to build a
case of likely environmental outcomes from a project.  Combining various lines of evidence
reduces the probability of making false conclusions based on a single line of evidence (e.g.,
only relying only on models with limited accuracy), allows the use of multiple methods or
evidence sources where each type of evidence independently tells you something different
about the situation being assessed (i.e., likely mine project effects on ground and surface
water resources), allows consideration of all reliable forms of evidence, and consequently
allows decision makers to make better informed decisions.
 
Below I have listed several trends or lines of available evidence that are important to
weighing the relative risk of the mine project upon the aquatic environment upon which I
am certain we can all agree. These lines of evidence are not exhaustive and a rigorous risk
or weight-of-evidence assessment incorporating all lines of evidence could be developed.
Nevertheless, considered together, these trends or lines of evidence below all clearly
support a conclusion that the risks to the aquatic environment from surface and
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groundwater impacts posed by Rosemont mine project are great. 
 


·         Ten federally listed endangered and threatened plant and animal species, several of
which are obligate aquatic, survive within the Rosemont project impact and
assessment areas. By definition these species populations are already at risk of local
extinction, extirpation, or further population declines under current environmental
conditions. Experts from the USFWS and BLM acknowledge that some of the best
remaining habitat in the American Southwest for the listed fish, amphibians and
plants will suffer further loss and degradation from the additive groundwater-
related impacts of the mine project. It is well understood that the aquatic resources
at risk are of local, regional, national, and arguably, international significance.


·         It is a well-known fact that the long-term trend in surface flows in Cienega Creek is
one of steep, continuing decline due to several factors including increasing domestic
groundwater pumping and persistent natural drought. One consequence of declining
ground and surface water availability is a continuing long-term, decreasing trend in
the length of available wetted stream channel along Cienega Creek. Currently,
during the driest portions of the year only a couple miles of permanent surface
water remains in Cienega Creek and only several hundred feet in Empire Gulch
(Pima County and BLM have documented in detail these ongoing trends of
decreasing surface water availability).


·         In response to decreased ground and surface water availability, Pima County has
documented changes in the species composition of riparian communities from
hydro- and mesoriparian communities to more xeric plant communities. Such
changes signal that the system may be close to an ecological tipping point wherein
there will be large scale, landscape-level changes from wetter- toward drier-end
riparian communities. There are several historical examples in the arid American
West of this sort of dramatic ecological change; one such example is the arroyo
cutting of the 18th and 19th centuries along Cienega Creek.


·         It is a fact that the proposed mine pit will reverse the current direction of
groundwater flow away from sensitive aquatic resources near Empire Gulch,
Gardner Canyon and Cienega Creek, among other areas, toward and into the mine
pit. It is also understood that the mine project will inhibit some mountain front
recharge important to maintain these down-gradient aquatic resources. It is
accepted that these changes to the regional hydrology and water balance are
permanent and irreversible, and therefore will persist in perpetuity. There is no
mitigation that can fully offset changes of such great size, extent and impact.


·         It is accepted that the abilities of the three groundwater models to accurately
reflect changes in groundwater levels decreases with increasing distance from the
mine, and the further into the future we project, to a point where the models
become speculative. The models are least accurate in predicting drawdown that
might affect the most important aquatic and wetland resources.







·         Despite groundwater model limitations, the critical tendency is that all three
groundwater models show an increasing, long-term trend of significant declines in
groundwater levels due to the mine pit. Groundwater declines increase in
magnitude over time and at greater distances from the mine pit until equilibrium is
reached. The fact that the mine will result in regional groundwater drawdown and
the drying of some perennial streams is not in dispute.


·         Climate change is a fact. Climate models predict a trend of increasing temperatures,
decreasing precipitation, and increased periods of prolonged drought in the arid
American Southwest. It is a fact that this will lead to less available surface and
ground water for use by species dependent on these resources.


 
Please don’t hesitate to call me if you would like to discuss my comments further.
 
Best regards,
 
Rob
 
 
______________________________
Robert A. Leidy, Ph.D.
U.S. Environmental Protection Agency
Wetlands Office (WTR-8)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3463
 








From: Vogel, Mindy S -FS
To: Jessop, Carter
Subject: RE: EPA meeting
Date: Monday, July 08, 2013 5:02:04 PM


Hi Carter.
 
I meant to discuss this with you on the phone just minutes ago – but forgot.  Sorry.  Let’s plan for
9:30 to 11:30 and if there are no questions from EPA it can definitely end sooner.  I just wanted to
ensure that you guys have enough time to ask any questions and to allow for responses.  I’ll make
sure the right people will be there from the FS and will ask that you please include all the
appropriate EPA folks in on the call. 
 
Please forward the following information:
 
EPA / FS conference call
July 23
9:30-11:30 PST
Dial: 888-858-2144
Passcode: 9306463
 
Thanks!
 
CNF_email_sign


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Monday, July 08, 2013 10:48 AM
To: Vogel, Mindy S -FS
Cc: Goforth, Kathleen; Herrera, Angeles; Goldmann, Elizabeth
Subject: RE: EPA meeting
 
Hi Mindy,
Thank you for the message and offer to have a call with us. We will be under a major time crunch


on the 23rd, but agree that there could be value in a call to discuss any issues. Could we go ahead
and tentatively schedule the meeting on 7/23/13 from 9:30-11:30am, with the option to cut it off
early if we find we don’t need the full two hours?
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Thank you.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Wednesday, July 03, 2013 12:13 PM
To: Jessop, Carter
Subject: EPA meeting
 
Hi Carter.
 
Forest Supervisor Jim Upchurch would like to have a meeting set up between the EPA & FS later
this month to assist your review in answering any potential questions and review timelines.  Can
you please let me know if yourself and the reviewing staff can be available for a conference call on
June 23 from 9-11 (or 12 if more time is needed)?
 
 
Thanks.
 


 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.


*********************** ATTACHMENT NOT DELIVERED  *******************



mailto:jessop.carter@epa.gov

mailto:msvogel@fs.fed.us





This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.


***********************  ATTACHMENT NOT DELIVERED ***********************








From: Jessop, Carter
To: "Vogel, Mindy S -FS"
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason; cgarrett@swca.com
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
Date: Monday, November 04, 2013 10:40:00 AM


Mindy,
It appears that 2 (PST) will work just fine for us. Thank you for being on top of the daylight saving
change and saving us all some confusion/scrambling.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Monday, November 04, 2013 6:30 AM
To: Jessop, Carter
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason; cgarrett@swca.com
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
Importance: High
 
Hi Team.
 
Over the weekend it was brought to my attention that daylight saving occurred and since AZ
doesn’t follow that, we are now in MST zone.  Therefore, I was wondering if it would be possible
for the group to still meet today from 3-4 MST (2-3 PST)? Please let me know this morning. 
 
Sorry for the inconvenience.
 


 
From: Vogel, Mindy S -FS 
Sent: Friday, November 01, 2013 1:01 PM
To: 'Jessop, Carter'
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Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason; Victoria Boyne;
cgarrett@swca.com
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
 
Hi Carter.
 
As promised, the revised documents have been compiled and are available on the SWCA web site:
www.swca.com 
Click the “Client Access” link at the bottom of the screen 
Username/Folder Name: RosemontGWMD 
Password: RGMD12
 
Here’s what’s included:


-          Revised SS&R section.  Note that there are still items we’re working on, but the “Effects on
Perennial Streamflow” section is complete with the results from the revised approach


-          Backup memo.  This compiles all of the data, outlines the approach, and most importantly
provides the detailed calculations about how we arrived at the impacts presented in the
FEIS. 


-          Attachment 1 – This is an attachment that goes with the backup memo that compiles all of
the calculations.


-          Attachment 2 – This is the heart of the analysis—these are the 4,454 daily depth-of-water
measurements on Cienega Creek that allow us to model what would happen under
different drawdowns, with the probabilities calculated


 
We appreciate your consideration and review.
Talk to you Monday afternoon J
 


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Thursday, October 31, 2013 5:50 PM
To: Vogel, Mindy S -FS
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
 
Mindy,
This time slot appears to work for most of us here. I think we can go ahead and schedule it. We
look forward to seeing the revised Seep/Springs Section tomorrow.
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Thank you.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Thursday, October 31, 2013 8:21 AM
To: Jessop, Carter
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
 
Hi Carter.
 
We are currently working on some final revisions based on EPA’s comments from last week.  We
hope to have something to share with you by tomorrow (Friday).  I think a call would also be
appropriate to discuss – probably before the “big” national call on Tuesday…. So would you and
your team be available for a call Monday (11/4) afternoon from 3-4 PST to discuss the technical
information in the paper?  Please let me know soon whether or not this will work your EPA.
 
Thanks!
 


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Wednesday, October 30, 2013 4:19 PM
To: Vogel, Mindy S -FS
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen
Subject: Followup to discuss most recent changes to Rosemont EIS
 
Hi Mindy,
Thank you for your time on today’s 11am call. Mr. Upchurch mentioned that some changes have
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been made to the language and/or analysis of the Seeps, Springs, and Riparian Resources section of
the EIS in response to the previous call we all had last week. As I mentioned in today’s meeting, the
EPA regional staff would really value an opportunity to understand what those changes have been
to help us to make sure we’re going off the most up to date information. Is that revised section
something that you could send to us for review? Alternatively, if you think a call might be the best
way to share this information, we’d be happy to arrange one. Please let me know what your/Mr.
Upchurch’s preference would be in this regard.
 
Thank you again.
 
- Carter
 
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Jessop, Carter
To: Goldmann, Elizabeth; Blaine, Marjorie E SPL
Subject: RE: US EPA Comments on the Rosemont Copper Mine PAFEIS
Date: Monday, August 19, 2013 10:41:00 AM
Attachments: USEPA_RosemontAFEIS_CommentsTable_081513.pdf


Elizabeth and Marjorie,
Here is the pdf version of our comments. Please use this version for your records.
 
Thanks.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
From: Goldmann, Elizabeth 
Sent: Monday, August 19, 2013 10:33 AM
To: Blaine, Marjorie E SPL
Cc: Jessop, Carter
Subject: FW: US EPA Comments on the Rosemont Copper Mine PAFEIS
 
 
 
From: Goforth, Kathleen 
Sent: Thursday, August 15, 2013 3:02 PM
To: msvogel@fs.fed.us
Cc: Jessop, Carter; Goldmann, Elizabeth; Leidy, Robert; McKaughan, Colleen; Brush, Jason; Rivera,
Shirley; Herrera, Angeles
Subject: US EPA Comments on the Rosemont Copper Mine PAFEIS
 
Ms. Vogel,
Attached, please find EPA’s comments on the Preliminary Administrative Final Environmental
Impact Statement (PAFEIS) for the proposed Rosemont Copper Mine Project.  We recognize the
enormous amount of work that has gone into preparing the PAFEIS, and we appreciate the
opportunity to review it.  As we have discussed with the Forest Service, the proposed project
continues to present serious environmental issues, and we have identified significant information
gaps that should be resolved prior to publication of the EIS for further public review.  The attached
comments reflect the most thorough review that we could accomplish in the review period that
was provided; however, they should not be considered all-encompassing of EPA’s concerns and
input related to this project or this EIS. EPA staff continue to be available to assist the Forest
Service in addressing the issues that we have raised.  If you have any questions regarding our
comments, please contact Carter Jessop at jessop.carter @epa.gov or 415-972-3815.
 
Thank you.
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DOCUMENT REVIEW COMMENT FORM — (US ENVIRONMENTAL PROTECTION AGENCY) 



The U.S. Environmental Protection Agency (EPA) has reviewed the Preliminary Administrative Final Environmental Impact Statement (AFEIS) 
for the proposed Rosemont Copper Mine Project (Project), in Pima County, Arizona. Our comments are provided pursuant to the National 
Environmental Policy Act (NEPA), Council on Environmental Quality (CEQ) regulations (40 CFR Parts 1500-1508), and our NEPA review 
authority under Section 309 of the Clean Air Act. These comments were also prepared under the authority of, and in accordance with, the 
provisions of the Federal Guidelines (Guidelines) promulgated at 40 CFR 230 under Section 404(b)(1) of the Clean Water Act (CWA). 
 
EPA has reviewed this preliminary document to the extent that the brief review period allowed, however, the comments below should not 
be considered all encompassing of EPA’s concerns and input related to this project or this EIS. We appreciate the enormous amount of 
additional analysis and work that has gone toward producing this revised document, and we note substantial improvements in every section of the 
document, as well as changes to the project design and mitigation measures to provide additional protections for the environment. Nevertheless, 
the proposed project continues to present serious environmental issues, and EPA has identified significant information gaps that should 
be resolved prior to publication of the EIS for further public review. EPA staff will continue to be available to assist the Forest Service in 
further revising this EIS.  
 
To the extent possible, EPA has provided multiple citations for those comments that refer to an issue and/or information that we have found in 
multiple locations in the document; however, it is likely that some comments will apply to locations in the document that we have not explicitly 
cited. As appropriate, we request that the Forest Service apply our comments and recommendations through the document to all occurrences of 
each issue. 
 



Ch Section Page Line Comment/Change requested 



3 Seeps, 
Springs and 
Riparian 
Areas 



6 Table 
106 



Cienega Creek Reach 1 is characterized as having an ephemeral flow regime. On June 27, 2013, Dr. Robert Leidy, a senior 
scientist in EPA Region 9’s Wetlands Office, visited Cienega Creek Reach 1. Based upon his best professional judgment, the 
classification of this reach as ephemeral is inaccurate.  Significant portions of Reach 1 immediately upstream from the confluence 
with Gardner Canyon exhibit characteristics of perennial flows and contained surface water at the time of his visit, which 
coincided with the driest period of the year for this region (June). USFS should examine whether the assumption of this stretch as 
ephemeral is well founded and/or correct Table 106 to reflect existing perennial conditions in referenced portions of Reach 1. 
Dr. Leidy is preparing a trip report that will outline his findings and we will provide his report to the USFS for reference. 



3 Seeps, 
Springs and 
Riparian 
Areas 



8 8-10 The AFEIS notes that, with the exception of several springs in Davidson Canyon, isotopic data have not been made available to 
help determine the sources of water to springs in the analysis. Isotopic data for all potentially affected springs in Davidson 
Canyon would be invaluable. Do isotopic data exist for other potentially affected streams in Davidson Canyon or elsewhere in 
the study area? If such data are available, they should be acquired, analyzed and incorporated into the AFEIS. 
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Ch Section Page Line Comment/Change requested 



3 Seeps, 
Springs and 
Riparian 
Areas 



8 15-18 For those individual springs and seeps for which there is insufficient data to determine the source of water and probable impact, 
the AFEIS assumes that there will be an impact. EPA applauds the Forest Service for this approach to impact analysis in the face 
of uncertainty. We recommend applying a similar approach when discussing the scope of impacts related to groundwater 
drawdown, given that the results from the groundwater modeling contain a very high degree of inherent uncertainty. 



3 Seeps, 
Springs and 
Riparian 
Areas 



8-11  Several springs, seeps, streams, and riparian areas within the assessment area likely contain jurisdictional waters of the United 
States, including wetlands that will be indirectly impacted by the proposed project, primarily from groundwater drawdown. 
Although the AFEIS estimates 407 acres of mapped hydroriparian habitat in the assessment area, a subset of these are 
jurisdictional waters of the United States that have not been delineated.  For example, BLM staff estimate that over thirty 
perennial and seasonal wetlands of various acreages are associated with Cienega Creek within the Las Cienegas National 
Conservation Area (J. Simms, personal communication with Dr. Robert Leidy, EPA, June 2013), some or all of which may be 
waters of the U.S.  Without a jurisdictional determination covering the assessment area, the Corps and EPA will be unable to 
determine the full scope of indirect impacts to areas regulated under the Clean Water Act. We recommend that the EIS be revised 
to acknowledge that potentially extensive areas of waters of the United States, including wetlands, occur in the analysis area, that 
the reach and extent of these waters has not yet been determined, and that, therefore, potential indirect impacts from the proposed 
actions on these waters has not been quantified. Alternatively, the applicant could provide USFS with an expanded “preliminary 
jurisdictional determination” (PJD) that covers not only the project site but the entire assessment area, so that USFS may disclose 
this information in the EIS. 
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3 Seeps, 
Springs and 
Riparian 
Areas 



15 10-17 The AFEIS refers to the groundwater models as “the most appropriate tool for estimating potential impacts to surface waters”, 
referencing Ugorets et al. 2012. 1 We do not believe that conclusions contained in Ugorets et al. (2012) and in the Groundwater 
Quantity section of the AFEIS support a conclusion that the quantitative groundwater models are an appropriate tool for 
estimating impacts to surface waters that the EIS characterizes as “distant” (outside the project area, but within the study area).   
 
The AFEIS clearly acknowledges in several resource sections of Chapter 3 and in the expert report by Ugorets et al. (2012) that 
the models are not able to accurately predict small groundwater changes (changes of less than 5ft) over long time periods (e.g., 
hundreds to thousands of years). The AFEIS frequently refers to near and long term predictions of groundwater drawdown and 
the effects thereof using terms such as “speculative” and “highly uncertain”. For example, the near-term model predictions of 
groundwater drawdown impacts to Empire Gulch stream flow are described as “speculative” (p. 33, lines 23-24).  Long-term 
impacts on Empire Gulch stream flow based on the models are described as “highly uncertain” (p. 33, lines 31-32). The AFEIS 
concludes that, along Empire Gulch “…predictions of impact to stream flow based on these levels of drawdown would be 
speculative…with a high level of uncertainty…” (p. 33, lines 39-42). In addition, the AFEIS characterizes the quantitative 
modeling of the long-term impacts along Cienega Creek as “…highly speculative.” (p. 34, lines 24-25). The FEIS concludes for 
Cienega Creek that “…because of the margin of error of the models and the long time frames involved, these predictions have a 
high level of uncertainty. Quantitative predictions of changes in stream flow in the long term are entirely speculative.” (p. 35, 
lines 4-6)).  
 
Furthermore, Ugorets et al. 2012 (p.5) refers to the qualitative level of certainty in using the models as follows: “In SRK’s 
professional opinion, the qualitative level of certainty for the existing models to make predictions listed in Item 2 above [i.e., 
predicted levels of groundwater drawdown] is low…In addition to the constraints and limitations found in any numerical model, 
other factors not included in the models will likely have an influence on conditions 1,000 years from closure. Numerous, 
unknown future factors [e.g., climate change, land use] and conditions have the potential to produce drawdown impacts much 
greater than the reported 0.1-0.2 ft…Thus, the predicted impacts to the surface water sources cannot be considered reliable with 
the accuracy stated in Item 2 above.” In addition, it is generally recognized that small changes in groundwater levels have the 
potential to adversely affect springs, seeps, stream surface flows, and riparian areas.   
 
These acknowledgements in the AFEIS support the conclusion that the groundwater models are not suitable for predicting 
impacts to most, or all distant springs, seeps, and riparian areas and, therefore, should not be relied upon as the basis to 
quantitatively or qualitatively assess the likely impacts to such areas from project-related groundwater drawdown.  The AFEIS 
should, instead, indicate that, even with the considerable efforts put forth by Coronado National Forest and other involved 
parties, and the substantial expertise brought in to support this analysis, the inherent limitations in the accuracy of groundwater 
modeling, as well as the scope and temporal scale of potential effects involved in this case, are such that the models performed 
are not a reliable means of predicting impacts to distant springs, seeps, streams and riparian habitats. This recommendation 
should be carried forward to other chapters and resource sections within the next iteration of the EIS wherever use of the 
groundwater models is discussed.    
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Ch Section Page Line Comment/Change requested 



3 Seeps, 
Springs and 
Riparian 
Areas 



15 10-17 Given the limitations of the groundwater models, it is often reasonable to reach opposite conclusions regarding impacts than 
those presented in the AFEIS. Where applicable, we have outlined in the comments below why the information provided 
regarding drawdown could also support a conclusion opposite to the one provided in the AFEIS. 



3 Seeps, 
Springs and 
Riparian 
Areas 



16 
 



21-23 The AFEIS states, “For Upper Cienega Creek there is no direct potential to affect surface water quality, unless changes in stream 
flow indirectly affect aspects of water quality (temperature, for instance)”. We note that pages 33-35, in the Seeps, Springs and 
Riparian Areas section state that all three groundwater models suggest that there is the potential for near- and long-term 
drawdown along Upper Cienega Creek to result from project related groundwater pumping.  Small changes in stream flow can 
result in significant changes in water temperature, especially in warm, arid environments. Water temperature is an important 
measure of water quality. The AFEIS should disclose that even small surface flow reductions from groundwater drawdown 
would be likely to increase temperatures, and thus lower surface water quality in Upper Cienega Creek. 



                                                                                                                                                                                                                                            
1 Ugorets, V., Cope, L. and C. Hoag. 2012. Pt. 3 SWCA Questions 1 through 3- Professional Opinions to Assess Impacts to Distant Surface Waters and Modeling Certainty. Memorandum dated August 



8, 2012 prepared by SRK Consulting to Chris Garrett, SWCA. 8 pp.   
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Ch Section Page Line Comment/Change requested 



3 Seeps, 
Springs and 
Riparian 
Areas 



17 Table 
108 
Issues 
3D.2 
& 
3D.3 



The Proposed Action is stated to have no effects on the number of stream miles changed from intermittent/perennial flow status 
to ephemeral flow status. We have several concerns regarding this conclusion:  As previously discussed, the groundwater models 
cannot accurately predict small (less than 5 foot), long term changes to groundwater levels, especially on more distant waters, 
such as Cienega Creek.  
 
Tables 60-64 of the Groundwater Quantity resource section report for Upper Empire Gulch Springs present the following ranges 
of modeled groundwater drawdown based on sensitivity analyses: 1) end of active mining (<0.1-0.2 feet); 2) 20 years after active 
mine closure (<0.1-0.5 feet); 3) 50 years after closure (<0.1-1.8 feet); 150 years after closure (0.1-5.0 feet); and 1000 years after 
closure (2.3-6.0 feet). If the output of the groundwater modeling and the sensitivity analyses are accepted, these data indicate that 
potentially significant groundwater drawdown in the vicinity of Empire Gulch is likely to occur. Furthermore, the upper 
boundary of the sensitivity analysis performed indicates impacts in excess of 5 feet; the threshold established as the limit of 
accurate prediction for the modeling performed, further supporting the conclusion that significant drawdown is probable. 
Hydrologic changes are predicted for Empire Gulch from groundwater drawdown that could have a potential “effect on springs 
and stream flow, potentially shifting some or all of the stream length from perennial to intermittent” (AFEIS, p. 38, lines 8-10). 
The AFEIS states that Upper Cienega Creek receives surface water (and groundwater) flow from Empire Gulch. The AFEIS 
concludes that “a small change in stream flow [in Cienega Creek] could result in the loss of surface flow during these drought 
periods” (p. 34, lines 34-35). The contribution of flow from Empire Gulch to Upper Cienega Creek has not been determined, so 
adverse effects to surface flows from a reduction in Empire Gulch contributions remain plausible and uncertain, contrary to the 
conclusion of “no effect” indicated.   Based on this reasoning, it is, therefore, not accurate to conclusively state that there will be 
no drawdown-related changes to stream flows in these waters. 
  
Table 108 should be revised to more accurately reflect the conclusions presented in the body of the AFEIS that groundwater 
drawdown effects are highly uncertain and definitive conclusions regarding the proposed project’s potential effects on stream 
flow in Cienega Creek cannot be made. The FEIS should explain that the predicted groundwater drawdown in Empire Gulch may 
result in changes in stream flow in both Empire Gulch and Cienega due to their connection. The FEIS should not dismiss the 
potential for drying of the streams to occur. 



3  Seeps, 
Springs and 
Riparian 
Areas  
& 
Groundwat
er Quantity 



3  
 
 
 
13 



22-28 
 
 
 
28-36 



These two sections of the AFEIS conclude that no seeps, springs, hydroriparian or mesoriparian habitat, areas with perennial 
stream flow, or critical areas that would be affected by groundwater drawdown were identified within or beyond the western 
model boundary. The AFEIS should clarify whether detailed surveys of springs and seeps, and other critical areas (similar to 
surveys conducted on the eastern slopes of the Santa Rita Mountains within the model boundaries) were conducted within and 
immediately adjacent to the western model boundary, particularly within the Santa Rita and Empire mountains. 
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Ch Section Page Line Comment/Change requested 



3 Seeps, 
Springs and 
Riparian 
Areas 



33 10-42 EPA recommends that additional information regarding the potential adverse environmental consequence of seemingly small 
changes in groundwater levels be added. The AFEIS repeatedly characterizes changes in ground water levels of < 1 foot as 
“small” (e.g. p. 37, line 24 and p. 38, line 23). The use of the descriptors “small” or “very small” are not meaningful absent some 
relative measure of ecological significance or risk. 
 
Seemingly “small” changes in groundwater levels may have profound adverse affects on surface and shallow subsurface (i.e., 
groundwater and hyporheic) flows. In part, this is because the wetted surface area of many aquatic habitats in the arid Southwest, 
including the Cienega Creek watershed, is characterized by shallow surface water depths (e.g., << than a few inches), especially 
during the drier portions of the year (April-early July), and is, therefore, extremely susceptible to drying from small changes in 
groundwater levels. Significant changes to stream base flow are possible because, typically, inflow to streams originates from the 
topmost portions of the subsidizing aquifer; small declines in the water table can significantly reduce groundwater contributions 
that sustain stream flow.2   



3 Seeps, 
Springs and 
Riparian 
Areas 



34-35  See above comments regarding the risk or significance of 'small' drawdown affecting surface flows, such as those modeled for 
Upper Cienega Creek.  



3 Seeps, 
Springs and 
Riparian 
Areas 



37 22-23 The statement, “there is no reasonable analysis to indicate that stream flow in Cienega Creek would be impacted in the near 
term,” is not an accurate description of the modeling results or level of accuracy.  Because of model uncertainty, it would be 
equally reasonable to reach an opposite conclusion; that is, that there is no reasonable analysis to indicate that stream flow in 
Cienega Creek would not be impacted in the near future. This language should be revised to accurately reflect model uncertainty 
and the ability to make supportable conclusions from the models as previously discussed. 



3 Seeps, 
Springs and 
Riparian 
Areas 



38  As previously noted, based upon the personal observations of R. Leidy, EPA, June 27, 2013, the assessment area supports 
extensive waters, including wetlands, the jurisdictional extent of which has not yet been delineated. This includes the reach of 
Empire Gulch immediately downstream from Upper Empire Gulch Spring. Please see our previous comments on this matter. 



                                                      
2 Typically, there is a nonlinear relationship between groundwater-stream interactions such that changes in groundwater levels and stream flow are rarely a simple 1:1 



relationship. A consequence is that relatively small drawdown of groundwater levels can result in significant declines in groundwater contributions to stream base flows. For 
example, one  study (Knox 2006, cited in Earman and Dettinger 2011) demonstrated that declines in groundwater storage of about 3-5% resulted in a decline of stream base 
flow of 31% and total stream flow of 35%  (Earman, S. and M. Dettinger. 2011. Potential impacts of climate change on groundwater resources – a global review. Journal of Water and 
Climate Change 24: 213-229). 
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3 Seeps, 
Springs and 
Riparian 
Areas 



38 20-36 
 
34-36 



The AFEIS states that, “no areas of riparian vegetation associated with Cienega Creek would reasonably be expected to be 
impacted based upon the hydrologic changes described.” The conclusions of little or no predicted hydrologic changes or expected 
effects on riparian vegetation are based on speculative models characterized by a high degree of uncertainty, or insufficient 
information. We do not concur with the conclusions that there likely will be no indirect effects on riparian vegetation based on 
the model results provided. As previously stated, the data presented in Tables 60-64 of the Groundwater Quantity resource 
section report levels of groundwater drawdown such that if the output of the groundwater modeling and the sensitivity analyses 
are accepted for Cienega Creek and for the Gardner/Cienega confluence, these data indicate that potentially significant levels of 
groundwater drawdown are a possibility in the near- and long-term along Cienega Creek. However, EPA maintains that 
conclusions regarding impacts are not supportable because the modeling is not accurate enough to predict impacts < 5 feet and 
the discussion fails to recognize that even small fluctuations in the groundwater table can result in significant changes to surface 
flows. Furthermore, the contribution of flow from Empire Gulch to Upper Cienega Creek has not been determined, so adverse 
effects to Cienega Creek from the loss of water contributions from Empire Gulch are a realistic possibility.  Please revise 
conclusions in the AFEIS to accurately represent potential project impacts on stream flow from changes to groundwater levels.  



3 Seeps, 
Springs and 
Riparian 
Areas 



39-40  The AFEIS concludes, “Predictions of losses to recharge to the shallow alluvial aquifer and therefore loss of water available to 
support riparian vegetation have a high level of uncertainty.” (p. 40, lines 5-6). The Surface Water Quantity resource section of 
Chapter 3 states that quantification of aquifer recharge is not possible and therefore has not been completed (see Indirect Effects 
to Aquifer Recharge, p. 32, lines 29-33).  The AFEIS then concludes that, “Reach 4 of Davidson Canyon has been classified as 
hydroriparian habitat. Similarly, this habitat is unlikely to experience effects, given the unlikely effects on recharge of the alluvial 
aquifer [from the project].” (p. 40, lines 15-16).  Based on our earlier comments related to this issue, and since there is great, 
unquantified uncertainty in the predictions, this conclusion is not supportable.  
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3 Seeps, 
Springs and 
Riparian 
Areas 



53 16-37 The AFEIS acknowledges that predicted increases in temperatures and reduced precipitation resulting from climate change will 
continue to reduce the quantity of stormwater and groundwater available for use by riparian vegetation; result in shifts from 
perennial to intermittent flow along upper Cienega Creek and Empire Gulch; and increase the vulnerability of springs and 
riparian vegetation.  The AFEIS discusses stream flow monitoring results from Pima County that document reductions in the 
length of wetted-channel/stream flow within the lower reaches of Cienega Creek Preserve from the ongoing decade-long drought. 
The AFEIS does not, however, adequately characterize potential cumulative effects from project-related groundwater drawdown 
and increasing demand for groundwater as a result of residential and commercial growth within the context of drought and 
projected climate change.3  Currently, only 13 percent of the length of Cienega Creek within the preserve exhibits a wetted 
channel during the driest portion of the year (i.e., June) on the heels of the ongoing drought. The AFEIS should reflect the latest 
science on climate change by explicitly acknowledging the moderate-to high levels of confidence of the latest climate change 
science model predictions for the American Southwest. If, as the AFEIS states, “prolonged droughts [similar to the ongoing 
Southwestern drought] brought on by climate change could result in similar shifts from perennial to intermittent flow along upper 
Cienega Creek and Empire Gulch” (p. 56, lines 2-3), then the potential additive/cumulative adverse effects from the project and 
other water demands on streams, wetlands, and riparian areas in the context of climate change should be clearly discussed in the 
AFEIS.  



                                                      
3 There is compelling scientific evidence that the American Southwest will experience changes in climate extremes over the next century. Projected changes in climate parameters 



(and the level of confidence in the projections) for the Southwest Border Region include increases in: average annual temperatures (high level of confidence of 
occurrence), average summer temperatures (high); average annual maximum temperatures (medium-high); annual number of days with maximum temperatures > 100° 
F (medium high); heat wave duration (high); and drought (high), coupled with decreasing annual precipitation (medium-high). Climate change is likely to significantly 
affect: the dynamics of stormwater and groundwater recharge systems (primarily through changes in the quantity and quality of available groundwater); stream flow, 
especially summer base flows; aquatic and wetland biogeochemical processes; and ultimately the health of riparian areas and wetlands and the animals that depend on 
these habitats, particularly in the arid Southwest. For examples, see: Dixen, M., Stromberg, J., Proice, H., Galbraith, A., Friemer, K. and E.W. Larsen. 2009. Potential 
Effects of Climate Change on the Upper San Pedro Riparian Ecosystem, in Ecology and Conservation of the San Pedro River. J. Stromberg and B. Tellman, editors; and 
Proceedings of the National Academy of Sciences (PNAS). 2010. Climate Change and water in Southwestern North America. Special Feature. PNAS December 14, 
2010: 21256-21299.; and Green, T.R., Taniguchi, M., Kooi, H., Gurdak, J.J., Allen, D.M., Hiscock, K.M., Treidel, H., and A. Aureli. 2011. Beneath the surface of global 
change: impacts of climate change on groundwater. Journal of Hydrology  405: 532-560.; and Perry, L.G., Andersen, D.C., Reynolds, L.V., Nelson, S.M., and O. 
Shafroth. 2012. Vulnerability of riparian ecosystems to elevated CO2 and climate change in arid and semiarid western North America. Global Change Biology 18: 821-
842. 
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3 Groundwat
er Quantity 



1 
3 



38-41 
1-3 



This section of the AFEIS provides qualitative conclusions that project-related groundwater drawdown will have either no effect, 
or will result in only small changes to, seeps, springs, stream flows, and riparian areas. Given that the AFEIS frequently 
acknowledges the serious limitations of the groundwater models, these conclusions are not well supported. Additional documents 
and studies, and the opinions of experts (see p. 8, Scientific Uncertainty and Professional Disagreement) are referenced in the 
AFEIS in support of many of the qualitative conclusions regarding changes to groundwater levels, but none of these supporting 
materials change the overriding finding that the groundwater models are not able to accurately predict the effects of changes in 
groundwater levels beyond the 5 foot drawdown contour. In light of the stated inability of the models to provide adequate 
resolution on this issue, we recommend that impact assessments be based on a risk analysis that considers the likelihood or 
probability of an event occurring, followed by an assessment of the consequences. The AFEIS should discuss the risk to 
vulnerable aquatic and wetlands habitats from reliance on predictions from groundwater models that cannot accurately detect 
small changes. 
 
All three groundwater models discussed in the AFEIS predict eventual groundwater drawdown in the assessment area. If the 
output of the groundwater modeling and the sensitivity analyses are accepted, the probability of occurrence of some level of 
drawdown (from 0.1 ft up to 5ft) at sensitive waters in the assessment area remains very high. The environmental consequence 
(i.e., vulnerability) of springs, seeps, stream flows, wetlands and riparian areas in the study area to groundwater drawdown is 
potentially great because these habitats are rare, are currently threatened and shrinking because of on an going drought and 
projected climate change, and because relatively small changes in the levels of groundwater and surface water can and often do 
have large negative environmental consequences. A high probability of any ground or surface water drawdown combined with 
high vulnerability means that the environmental risk to aquatic resources and wetlands, and the organisms they support, should 
be characterized as great. The EPA believes that such potential for ground and surface water drawdown could lead to significant 
long-term indirect/secondary effects to aquatic resources pursuant to the 404(b)(1) Guidelines (40 CFR 230.11). 
 
Based on all of the above, we find the conclusions in the AFEIS of small or no effect to aquatic and riparian resources from 
groundwater drawdown to be unsupported.  The FEIS should clarify that the groundwater models are not reliable for predicting 
impacts to distant springs, seeps, streams and riparian areas, and therefore, quantitative and qualitative conclusions based on 
these models are not supported by the model outputs. This recommendation should be carried forward to other Chapter 3 
resource sections within the AFEIS where use of the groundwater modeling is discussed.  
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3 Groundwat
er Quantity 



5 24-27 The groundwater analysis area extends east of Cienega Creek, yet appears that seeps, springs, streams, wetlands and riparian 
areas that may lie east of Cienega Creek were not inventoried or assessed for potential effects of groundwater drawdown. Over 
thirty perennial and seasonal wetlands of various acreages are associated with Cienega Creek within the Las Cienegas National 
Conservation Area (BLM staff estimate).  According to BLM, the majority of these wetlands are adjacent to Cienega Creek 
between Cinco Canyon and Oak Tree Canyon, and include the Cienequita, Spring Water, and Cinco Ponds wetlands. Other 
wetlands are found upstream of the Mattie Gulch and Cienega Creek confluence (i.e., Cold Spring wetland).  Many of these 
wetlands and aquatic features would likely qualify as jurisdictional waters of the United States (R. Leidy, personal observation, 
June 27, 2013). If there are potential project effects on Cienega Creek from groundwater drawdown, it follows that there would 
also be potential effects from groundwater drawdown on these waters, as they are immediately adjacent and hydrologically 
connected to Cienega Creek. The EIS should describe these aquatic features adjacent to Cienega Creek, identify their likely 
CWA jurisdictional status, and indicate what the potential impacts to these features may be.  



3 Groundwat
er Quantity 



18  With regard to the various groundwater models employed, EPA has the following observations: 
 
For all models, the AFEIS recognizes that predicting groundwater levels hundreds or thousands of years in the future is 
“speculative”.  
 
For the Montgomery and Tetra Tech models, historic water-level data used as a basis for the models were primarily limited to 
data beginning in 2008 in the immediate vicinity of the mine. The short period of records for this groundwater data set introduces 
potentially significant uncertainty and errors affecting model calibration and the ability to make accurate predictions over long 
time periods. The ability to predict future groundwater levels over the life of the mine and beyond with certainty necessarily 
requires relatively longer data sets.  
 
For the Montgomery and Tetra Tech models, existing Cienega Basin pumpage was not quantified or modeled, but is recognized 
as increasing. This unknown pumpage will affect the accuracy of future predictions of groundwater drawdown.  
 
Based on the model limitations, the EIS should disclose that the groundwater drawdown models are not suitable for predicting 
impacts to distant surface water resources for the long time periods over which impacts of the proposed project are expected to 
occur. 
 
EPA notes that the Meyers Model has been peer reviewed, but the results of that review were not made available to Coronado 
National Forest for inclusion in the AFEIS.  
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3 Groundwat
er Quantity 



28 Table 
53 



Issues 3A.1 and 3A.3: The AFEIS concludes that Gardner Canyon, Davidson Canyon and Cienega Creek are unlikely to 
experience substantial drawdown over any time period. As previously discussed, EPA does not believe this statement is well 
supported. Please refer to EPA comments and recommendations regarding this issue in the Seeps, Springs and Riparian Areas 
resource section of Chapter 3. 



3 Groundwat
er Quantity 
Also 
Biological 
Resources 



66 
 
87 



37-43 
 
30-40 



The basis for the statement that estimates of reduced surface water flows in Davidson Canyon are conservative is unclear. 
Because of topography alone, flows from the project site would likely continue to move downslope by surface and or shallow 
subsurface pathways and contribute recharge to lower Davidson Canyon. EPA recommends that the discussion in lines 37-43 be 
deleted so as not to inappropriately minimize the significance of the potential impacts to aquifer recharge.  



3 Groundwat
er quantity 



68 15-27 If the overall volume of rainfall falling in the basin is expected to decrease, then it is highly unlikely that net recharge in the basin 
could reasonably be expected to increase, regardless of potential changes in the distribution of precipitation.  
 
This passage should also note that higher temperatures would increase evapotranspiration (ET) from plants, thereby reducing 
groundwater storage and increasing drawdown. Resultant shifts in plant communities (e.g., hydroriparian toward xeroriparian) 
could serve to further exacerbate drawdown. 



3 Biological 
Resources 



13-15 Table 
116 



Issue 5B.1: For the proposed action, the column, “Acres by type of terrestrial and aquatic habitat lost, altered, or indirectly 
impacted,” refers the reader to Table 123 for detailed information regarding these impacts; however, tables 121-123 (pp. 90-91, 
97) document direct impacts (acres lost) to vegetation types and special status species and contain no information on indirect 
impacts. Table 105 in Chapter 3 of the Seeps, Springs and Riparian Areas resource section presents quantitative estimates of 
project effects to riparian areas, but does not include estimates for jurisdictional waters of the United States, including wetlands. 
The EIS should include the quantitative estimates of indirect impacts from the proposed action, shown in Table 108 of the Seeps, 
Springs and Riparian area resource section, in the Biological Resources section. 
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3 Biological 
Resources 



 Table 
116 



Issue 5B2: For the proposed action, qualitative assessment of impacts on aquatic habitats and surface water that supports wildlife 
and plants such as stock tanks, seeps and springs are discussed. As previously cited, relatively small changes in groundwater 
levels can and often do result in significant reductions in associated surface water. Because the surface waters in question here 
contain very little water during the driest times of year, the EPA believes that impacts to Empire Gulch could include not only 
transition from perennial to intermittent stream flow, but transition from intermittent to ephemeral flow or complete drying of all 
or portions of stream reaches.  
 
In addition, the basis for the finding that impacts to hydroriparian habitat along Cienega Creek and Davidson Canyon, while 
possible, are “not anticipated” is not clear. As noted elsewhere throughout the resource sections of the AFEIS, the groundwater 
models are unable to accurately predict small changes to groundwater levels (<5 ft.) over long periods, or the potential effects of 
water table drawdown on these waters and riparian areas. Given such uncertainty and the information provided in the AFEIS, it is 
reasonable to anticipate that the proposed action could cause changes to groundwater levels that would adversely affect stream 
surface flows, springs and seeps associated with Cienega Creek, Gardner Canyon and Davidson Canyon. Issue 5B2 should be 
revised to accurately reflect the potential for impacts from the proposed action to Cienega Creek, Gardner Canyon, and Davidson 
Canyon. 



3 Biological 
Resources 



 Table 
116 



Issue 5B3: It is also possible that indirect effects from groundwater drawdown will not only result in changes in the function of 
riparian areas for wildlife, but in the complete loss of some functions. This Issue should be revised to reflect the potential for the 
complete loss of some functions. 



3 Biological 
Resources 



 Table 
116 



Issue 5C1: Analysis of disturbance that could create conditions conducive for invasive species should not be limited only to the 
5,589 acres of the project area that is disturbed. As noted elsewhere in Table 116, indirect impacts from groundwater drawdown 
could potentially result in the transition of hydroriparian to mesoriparian or xeroriparian habitat. Such a transition would provide 
an opportunity for the invasion and spread of native mesquite and non-native tamarisk into riparian areas. Issue 5C1 should be 
revised to reflect the fact that many additional acres could be impacted by invasive species in riparian areas within the analysis 
area due to the indirect effects of groundwater drawdown.  
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3 Biological 
Resources 



 Table 
116 



Issue 5E.1: For the proposed action, “Acres of habitat disturbed for each special status species, including impacts to designated 
and proposed critical habitat”, is limited to within the 5,589 acre area of direct impacts.  However, according to the AFEIS, the 
U.S. Fish and Wildlife Service’s biological opinion concludes that, because of the indirect effects of groundwater drawdown, the 
proposed action is likely to adversely affect designated critical habitat for the federally-listed endangered Gila chub and  
threatened Chiricahua leopard frog, and likely to adversely affect the federally-listed endangered Gila topminnow (AFEIS, pp. 
105 am 111).  Table 116 does not include a quantitative estimate of acres of critical habitat that is indirectly disturbed or lost 
from the proposed action, even though critical habitat for these species has been quantified. To the extent that reliable estimates 
of habitat loss resulting from groundwater drawdown can be estimated, this table should be revised to reflect those additional 
acres of critical and non-critical habitat indirectly impacted. Where data accuracy limits the ability to estimate this quantitatively, 
this limitation should be disclosed and the table should report only direct impacts. 



3 Biological 
Resources 



16  The AFEIS does not include a discussion of the federal Clean Water Act (CWA) or Department of Army regulations as 
influencing or guiding the analysis of biological resources. In particular, there is no reference to the 404(b)(1) Guidelines and 
restrictions on discharge, most notably 40CFR 230.10(b)(3): adverse effects on endangered species; and (c): significant 
degradation of waters of the United States; and 40CFR 230.11(g) and (h) determination of cumulative and indirect/secondary 
effects on aquatic ecosystems. There is no discussion of impacts to jurisdictional waters of the United States impacted by the 
project. This section should be revised to include a discussion of applicable portions of the CWA and 404(b)(1) Guidelines, and 
Department of Army regulations. It should also provide assessment of impacts to jurisdictional waters of the United States. 



3 Biological 
Resources 



20  The AFEIS indicates that wetlands are associated with only two springs. The AFEIS does not discuss the extensive riverine and 
palustrine wetland systems within and adjacent to Empire Gulch, Gardner Canyon and Cienega Creek that will or may be 
indirectly impacted by the proposed action. Many of these wetlands are likely to be jurisdictional waters of the United States, but 
the reach and extent of federally regulated wetlands have not been delineated; therefore, the extent of indirect impacts to these 
waters has yet to be determined. These waters should be delineated or the EIS should note that an unknown number of acres of 
wetlands and jurisdictional waters exist in Empire Gulch, Gardner Canyon, and Cienega Creek and, because the reach and extent 
of these waters has not been delineated, the extent of indirect impacts to them is unknown. 



3 Biological 
Resources 



27 33-35 
 



The discussion of hydroriparian vegetation types does not acknowledge that portions of this vegetation type include jurisdictional 
wetlands regulated under the federal CWA. The reach and extent of these federally regulated wetlands have not been delineated; 
therefore, the extent of indirect impacts to these waters has yet to be determined.  Riverine and palustrine wetlands that occur in 
several areas adjacent to Cienega Creek have not been identified in lines 33-35 of this section. These unidentified wetlands may 
be jurisdictional waters of the United States and may be impacted indirectly by the proposed action.  As previously recommended 
the EIS should acknowledge that extensive waters of the United States, including wetlands, occur in the analysis area and that the 
reach and extent of these waters has not been delineated and potential indirect impacts from the proposed action on those waters 
has not been quantified. 
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3 Biological 
Resources 



40-41  The Huachuca water umbel is an obligate hydrophyte (i.e. almost exclusively found in wetlands). The habitat descriptions in the 
AFEIS for this hydrophyte and several other sensitive aquatic/wetlands species do not specifically identify or use the term 
wetlands in the description. For greater clarity, language to this effect should be added. 



3 Biological 
Resources 



78  This section should be revised to include a discussion of the indirect effects of the proposed action on jurisdictional waters of the 
United States (40 CFR 230.11(h)), including wetlands in the project analysis area (as opposed to the project area).  



3 Biological 
Resources 



86-88 16-20 The AFEIS states, “Further, natural variability with these riparian systems has been documented and indicates that several feet of 
fluctuation in groundwater levels regularly occur, generally with no ill effects. For these reasons, while modeling has been used 
to qualitatively suggest what might occur, only changes in groundwater level more than 5 feet are considered to have certainty for 
predicting changes to riparian areas”. The statement that there are no ill effects from observed natural variability in groundwater 
levels is speculative in the absence of detailed monitoring data of the possible effects of fluctuations on shallow groundwater 
levels, stream flows at various locations, and the flora and fauna that rely upon these water sources. For example, has a 
correlation between fluctuating groundwater levels and the timing of decreases in stream flow and stream drying, or changes in 
the water table in the soil profile been documented? Wet/dry mapping by the Pima Association of Governments has documented 
that the percentage of Cienega Creek that flows in the Preserve above and below the confluence of Davidson Canyon has steadily 
decreased since monitoring began in 1984; with only 13 percent of the Cienega Creek supporting flowing or standing water in 
June 2011 (see AFEIS, Chapter 3, Surface Water Quantity, Surface Water Trends, p. 21).  Secondary effects of ground water 
drawdown from the proposed mine would cause additive adverse impact to Cienega Creek resulting in further reduction in the 
length of wetted channel. A similar trend over this period of decreasing wetted channel length during the driest month of June has 
been recorded in Cienega Creek within the Las Cienegas National Conservation Area (data provided by Jeff Simms, BLM, 
2013). In addition, groundwater drawdown of < 5 feet would not be detected by the models, but this drawdown would have an 
additive effect on overall natural variation in groundwater tables. This means that the combined effects of natural variability with 
drawdown from the proposed action could have significant impacts on the aquatic, wetland and riparian habitats. 
 
Please revise this section to remove speculative conclusions about no ill effects from natural groundwater variability, and clarify 
that any effects from the proposed action are additive to natural fluctuations. 
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3 Biological 
Resources 



86 35-40 The AFEIS concludes that no change in riparian habitat along Cienega Creek and Gardner Canyon is expected to occur as a result 
of the proposed mine. As we have commented previously regarding the Groundwater Quantity resource section of Chapter 3, 
conclusions of little or no predicted hydrologic changes or expected effects on riparian vegetation are based on speculative 
models characterized by a high degree of uncertainty. We do not concur that there are adequate data to conclude that there likely 
will be no indirect effects on riparian vegetation nor that there will be no subsequent effects to aquatic wildlife habitat (40 CFR 
230.10 (c) and 230.11 (h)). 
 
Tables 60-64 of the Groundwater Quantity resource section report for Cienega Creek (2 sites) and for the Gardner/Cienega 
confluence report the following ranges of modeled groundwater drawdown based on sensitivity analyses: 1) end of active mining 
(<0.1feet); 2) 20 years after active mine closure (<0.1feet); 3) 50 years after closure (< 0.1-0.15 feet); 150 years after closure 
(<0.1-0.35 feet); and 1000 years after closure (<0.1-0.8 feet). If the output of the groundwater modeling and the sensitivity 
analyses are accepted, these data indicate that potentially significant levels of groundwater drawdown are a possibility in the 
near- and long-term along Cienega Creek. Conclusions regarding impacts are not supportable because the modeling is not 
accurate enough to predict impacts < 5 feet.  The discussion does not acknowledge that even small fluctuations in the 
groundwater table can result significant changes to surface flows. Furthermore, the contribution of flow from Empire Gulch to 
Upper Cienega Creek has not been determined; therefore, adverse effects to Cienega Creek from this scenario cannot be ruled 
out. 
 
We recommend that this language be revised to accurately reflect the unknown potential for impacts from the proposed action to 
Cienega Creek and Gardner Canyon, given the limitations of groundwater models. 
 



3 Biological 
Resources 



87 12-13 The AFEIS estimates that 122 acres mapped as hydroriparian habitat along Empire Gulch could be affected by groundwater 
drawdown from the proposed action. The amount of CWA jurisdictional wetlands that could be affected has not been 
documented. Please refer to previous recommendations on reach and extent of CWA jurisdictional wetlands. 



3 Biological 
Resources 



88 
89 



25-33 
1-14 



The AFEIS acknowledges that indirect/secondary impacts could occur to sensitive plant and animal species in Empire Gulch due 
to groundwater drawdown from the proposed action (40 CFR 230.11(h) and 40 CFR 230.41(b)). The EIS should acknowledge 
that indirect impacts could also occur to sensitive plants and animals along Cienega Creek and Gardner Canyon from 
groundwater drawdown from the proposed action (see comments regarding page 86, lines 35-40, above). 



3 Biological 
Resources 



68  Refer to previous comments and recommendations regarding climate change. 
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3 Surface 
Water 
Quantity 



32 29-33 The indirect/secondary effects of reduced aquifer recharge and bank storage from the proposed action on downstream waters in 
Davidson Canyon and Cienega Creek are potentially significant, as aquifer recharge is important in maintaining surface flows 
and shallow subsurface water levels for aquatic organisms and riparian vegetation and wetlands. We question the conclusion in 
the AFEIS that aquifer recharge cannot be quantified. Estimates of pre- and post-project aquifer recharge have been conducted 
for several development scenarios in the adjoining San Pedro River watershed (for example see (1): Levick L., et al. 2006. 
Simulated changes in runoff and sediment in developing areas near Benson, Arizona. U.S. EPA Office of Research and 
Development, Las Vegas, NV, and USDA Agricultural Research Service, Tucson, AZ, EPA/600/R-06/158 and ARS/1873. (2): 
Goodrich D.C. et al. 2004. Comparison of methods to estimate ephemeral channel recharge, Walnut Gulch, San Pedro River 
Basin, Arizona. Pp. 77-99 In Recharge and Vadose Zone Processes: Alluvial Basins of the Southwestern United States, ed. By 
F.M. Phillips, J.F. Hogan, and B. Scanlon, Water Science and Application 9, Washington D.C.). To the extent feasible, the EIS 
should provide a quantitative analysis of reductions in aquifer recharge to Davidson canyon and Cienega Creek that are 
attributable to the proposed action.   



3 Surface 
Water 
Quantity 



37-38  Refer to previous comments and recommendations regarding climate change. 



3  
& 
App 
B 



Multiple   The AFEIS does not adequately support the statement that mitigation measures compensate for impacts to waters of the U.S. 
EPA believes that implementation of the mitigation measures described in the AFEIS and discussed below would not fully 
compensate for the project’s impacts to waters of the United States (waters) (40 CFR 230 Subpart J).  The substantial loss and 
degradation of water quality and other aquatic ecosystem functions are likely if the proposed mine is constructed.  Of particular 
concern is that the geographic extent of indirect effects to waters from groundwater drawdown related to the mine dewatering is 
not fully known, in part because waters have not been fully delineated within the assessment area. In the absence of a full 
delineation of waters, it is not possible to provide adequate compensatory mitigation for indirect effects.  
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App 
B 



Mitigation 
Measure 
FS-SSR-01 



21-22  The U.S. Army Corps of Engineers (Corps) and EPA, in coordination with potential In Lieu Fee (ILF) sponsors, Pima County 
and Tucson Audubon, are evaluating the feasibility of enhancing approximately 22 acres of Cienega Creek, downstream of 
Pantano Dam.  The proposed ILF project would utilize surface water rights purchased by Rosemont Copper, severed and 
transferred to the ILF sponsor, Pima County, and released downstream of the Pantano Dam.  Rosemont Copper would purchase 
ILF credits from the ILF sponsors to mitigate impacts from the proposed copper mine. 
 
While EPA supports returning surface water to Cienega Creek, it is uncertain whether additional water downstream from Pantano 
Dam would result in the proposed ecological enhancements along Cienega Creek.  This ecological uncertainty is based, in part, 
on incomplete information on the existing geologic conditions below Pantano Dam.  The potential exists for surface water to 
percolate deep into the aquifer without creating the necessary hydrologic conditions to support enhancement of the existing 
riparian community (Pima County, Tucson Audubon pers comm.)4  Added to this uncertainty are the long-term effects of the 
ongoing decadal drought and climate change to Cienega Creek. ILF sponsors acknowledge that the proposed quantity of water 
rights currently being considered for sever and transfer from Rosemont Copper to the Pima County is not sufficient to support 
enhancement of the creek.  Additional water rights, the purchase of an existing groundwater well and a long term assessment of 
the proposed enhancement project would be required in order to determine whether this is a viable ILF project and whether 
mitigation credits would be available through the proposed ILF project for purchase by Rosemont Copper.  The amount of time 
required for the sever and transfer of water rights to the ILF sponsor, itself, may make the consideration of any ILF credits as 
mitigation for Rosemont Copper unacceptable.  The approval process could take two years or more and there are no guarantees 
Rosemont Copper will obtain approval from Arizona Department of Water Resources to sever and transfer these water rights 
should irrigation districts and other water right holders object (p. 44, Supplemental to the Biological Assessment Proposed 
Rosemont Copper Mine Santa Rita Mountains, Pima County, Arizona Nogales Ranger District, dated February 2013).  
 
1) There is no assessment in the AFEIS demonstrating how the proposed ILF compensates for project impacts; 2) Currently, 
there is uncertainty whether the local geologic conditions and the amount of water potentially available are sufficient to 
successfully implement the proposed ILF program; 3) Additional water rights are necessary to conduct enhancement downstream 
of Pantano Dam; 4) Declining water levels due to drought and climate change may affect the availability of water in Cienega 
Creek and further jeopardize enhancement efforts; and 5) The proposed ILF project, if approved, would be considered an 
enhancement or functional lift of existing waters providing limited compensation for the direct and indirect loss of acreage and 
function in the watershed as a result of the proposed project.  Therefore, due to the significant uncertainties described above, EPA 
does not believe this mitigation measure can provide compensatory mitigation to offset impacts to waters under section § 404 of 
the CWA. These points are further enumerated in the comment below.  



                                                      
4  On June 19, 2013, EPA and the Corps participated in a meeting with Pima County and Tucson Audubon to discuss the potential for the development of an ILF project in Cienega Creek.   
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App 
B 



Mitigation 
Measure 
FS-WUS-
01 



24  The lands proposed for conservation consist of 383 acres of ephemeral wash and riparian habitat in Davidson Canyon, Mulberry 
Canyon and Barrel Canyon.  The parcels include upland buffer habitat, as well as three springs. The restrictive covenant would 
preclude real estate development and restrict grazing.  The AFEIS states that the proposed recordation of restrictive easements 
would compensate for loss of waters, but does not describe how this would be compensatory (Appendix B, p.24). 
 
Pursuant to the Final Rule for Compensatory Mitigation for Losses of Aquatic Resources (2008 Mitigation Rule), preservation as 
404 mitigation can be used when the resources to be preserved provide important physical, chemical or biological functions for 
the watershed; contribute significantly to the ecological sustainability of the watershed; and are under threat of destruction or 
adverse modification (40 CFR Part 230.93(h)).   
 
Based on the information provided in the AFEIS, EPA does not believe preservation of these parcels is appropriate compensation 
for project impacts.  These mitigation parcels do not have water rights.  In addition, most of the mitigation parcels all lie 
downstream from the impacted drainages and may themselves suffer indirect effects from the proposed copper mine.  Mitigation 
parcels located in Reach 2 of Davidson Canyon will be adversely affected by reduction in stormwater surface flow and 
potentially changes in sediment delivery from the mine.  The AFEIS states that an estimated 502 acres of riparian habitat along 
this reach may be affected through reduced recruitment, increased mortality rates, decreased canopy height and vegetation 
volume, and a transition to deeper-rooted species such as tamarisk or mesquite (Chapter 3, p. 39-40). 
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App 
B 



Mitigation 
Measure 
FS-BR-08 



30-31  The 1,200-acre Sonoita Creek Ranch is six miles south of Sonoita, Arizona.  Approximately 590 acre-feet per annum of water 
rights are appurtenant to the ranch.  The AFEIS states Rosemont Copper would purchase and convey the property and water 
rights to a Corps approved ILF sponsor, for the establishment of an ILF project.  The ILF project would include the 
discontinuation of agriculture and the use of perennial flows from Monkey Springs to establish wetland and riparian habitat.  The 
mitigation credits generated by the ILF project would be available for purchase by Rosemont Copper. The AFEIS states 
Rosemont Copper would also receive some compensatory mitigation credit for the conveyance of the ranch and water rights to 
the ILF sponsor.  The amount of credits for purchase is yet to be determined, though the anticipated number of credits would 
provide only a portion of the overall mitigation credit requirement for the proposed project.   
 
The Corps and EPA have discussed with Arizona Game and Fish Department (AGFD), as a potential ILF sponsor, the feasibility 
of enhancing and restoring Sonoita Creek Ranch.  EPA recognizes the conservation value of Sonoita Creek Ranch, but given the 
existing geomorphology of the site, we remain concerned with proposals to create and enhance wetlands on the ranch.  In 
addition, the site is far removed from the Davidson Creek/Cienega Creek watershed and therefore, does not provide ecological 
benefit for the loss of acreage and function that would occur from the proposed project. 
 
The Sonoita Creek Ranch is located outside the Cienega Creek watershed.  Waters at the Sonoita Creek Ranch site are not 
hydrologically connected to Cienega Creek.  Located in another subwatershed of the Santa Cruz River; these waters drain in a 
different direction.  In addition, the ILF project currently in development may not be ecologically successful and self-sustaining, 
as required in the 2008 Mitigation Rule (40 CFR 230.94(c)). Based on the information provided to date, EPA does not believe the 
proposed Sonoita Creek Ranch ILF project provides appropriate compensatory mitigation under §404 CWA.   











ROSEMONT Preliminary Administrative Draft Final EIS – Cooperating Agency Review  Dated: August 15, 2013 



ROSEMONT Preliminary Administrative Draft Final EIS – Cooperating Agency Review   20 



Ch Section Page Line Comment/Change requested 



3 
 
 
 
App 
B  



Seeps, 
Springs, 
and 
Riparian 
Areas 
 
Introductio
n 



58 
 
 
 
3 



6-8 
 
 
 
6-8 



Chapter 3. Affected Environment and Environmental Consequences includes a section titled, Conclusion on Mitigation 
Effectiveness, which states that mitigation measures presented in each section of the analysis would effectively avoid, minimize, 
reduce, rectify, or compensate for impacts (Chapter 3, p. 58, Appendix B, p. 3, lines 6-8).  The AFEIS provides no supporting 
documentation/assessment demonstrating how the mitigation proposed to offset impacts to waters is compensatory.   
 
The statement that, “Davidson Canyon parcels would be effective at avoiding future impacts to xeroriparian resources located 
along Davidson Canyon by establishing conservation easements” (Ch. 3, p. 58, lines 8-10) does not acknowledge the fact that 
these riparian resources may be degraded from the indirect impact of the copper mine due to their location both downstream of 
the project and within the cone of depression for groundwater drawdown. Although the AFEIS acknowledges conservation at 
Sonoita Creek Ranch is outside the analysis area and the Cienega Creek watershed, it provides no justification to support the 
conclusion that this parcel would be effective at mitigating riparian resource impacts (p. 58, lines 10-13). 
 
Other proposals for enhancement below Pantano Dam in Cienega Creek have not been properly vetted in the document, given the 
uncertain ecological benefits and the legal complexities for securing water rights (Ch. 3, p. 58, lines 14-20).  The statement in 
lines 23-24 of p.58 that, “The creation, enhancement, or replacement of water sources is likely to support additional riparian 
habitat,” despite the fact that “the exact location and nature of the habitat is not known,” is presumptive and this passage should 
be removed. 



3 Table 111, 
112 



  As stated in the 404(b)(1) Guidelines, no discharge of dredged or fill material shall be permitted if it causes or contributes to 
violations of an applicable state water quality standard (40 CFR 230.10(b)(1)).  Reductions in stream flows, alterations in 
sediment transport, groundwater drawdown and increases in the concentrations of pollutants have the potential to degrade water 
quality (e.g., warm water aquatic wildlife) and the aquatic ecosystem.  The proposed project may not comply with the restriction 
on discharge as required by the Guidelines.  Indirect effects may result in significant degradation to outstanding natural resource 
waters in violation of applicable water quality standards. 
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3 Seeps, 
Springs, 
and 
Riparian 
Areas 



42-45  Of particular concern to EPA is the analysis of the mine project’s potential effects to Outstanding Arizona Water (OAW) in 
Davidson Canyon and Lower Cienega Creek. We recommend revision on a number of fronts. 
  
The AFEIS states that the contribution from the mine site would represent only a portion of the runoff reaching the OAW (lines 
7-11).  It also states that the existing water quality in Davidson Canyon and Lower Cienega Creek have already incorporated the 
existing water quality for Barrel Canyon and,  therefore, if predicted water quality from waste rock runoff does not exceed that 
which exists in Barrel Canyon, there is little likelihood that existing water quality from the OAWs would be affected (lines 15-
17).  The fundamental error in this analysis is the failure to acknowledge the additive effect (i.e., mass loading) of pollutants into 
stream channel.  
 
The modeling performed for estimating runoff from the mine site did not include total dissolved solids (TDS); therefore, a 
comparison to existing water quality could not be made (p. 43).  High TDS can adversely affect the health of aquatic organisms.  
 
Predicted concentrations of some pollutants from waste rock runoff exceed concentrations downstream in Davidson Canyon and 
Lower Cienega (e.g., arsenic, lead, selenium and zinc) (Table 112).  The AFEIS notes the limited availability of water quality 
data, yet it relies on the same partial data to conclude that, “it is not likely that runoff from waste rock would degrade existing 
water quality in the Outstanding Arizona Water segments of Davidson Canyon or Cienega Creek” (p. 44, lines 37-40).  EPA 
acknowledges that on a July 23, 2013 call with Coronado National Forest and their consultant, EPA was informed that the data in 
the AFEIS in regards to the water quality from waste rock runoff may not have been presented accurately and likely overstates 
the possibility of water quality impacts from the mine site. This section should be revised and the EIS should indicate whether the 
project poses a risk to downstream water quality.  (see next comment) 
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3 Seeps, 
Springs, 
and 
Riparian 
Areas 



42-45  (continued from above) 
Any degradation of Davidson Canyon and Cienega Creek water quality would be significant because they are designated as high 
quality waters that constitute Outstanding National Resource Waters due to their exceptional recreational and ecological 
significance to the State of Arizona. The State of Arizona classifies Davidson Canyon and Cienega Creek as Arizona Outstanding 
Waters (AOWs), also referred to as Tier III waters under federal anti-degradation policy. Arizona's anti-degradation rules provide 
that the "[d]egradation of an AOW ... is prohibited." ACC R18-11-107. This provision is consistent with federal anti-degradation 
requirements, which provide that water quality shall be maintained and protected in Tier III waters, and that the water quality in 
Tier III waters may not be lowered to accommodate economic or social development in the area where the waters are located. 40 
CFR 131.12(a).  As discussed, the proposed project’s potential to result in reduction in stream flows to Davidson Canyon Wash 
and Cienega Creek, its alteration of sediment transport, groundwater drawdown, and contribution of metals such as selenium may 
represent a failure to maintain and protect existing water quality in those AOWs. This would be inconsistent with applicable anti-
degradation policy.  
 
The 404(b)(1) Guidelines at 40 CFR 230.10(b)(1) restrict discharges that would violate applicable State water quality standards 
(which include anti degradation policies) in waters. Such significant degradation of the aquatic ecosystem in Outstanding Natural 
Resource Waters is also not consistent with the 404(b)(1) Guidelines at 40 CFR 230.10(c), and 230.11(h). 
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App 
B 



Biological 
Resources 
 
Seeps, 
Springs and 
Riparian 
Areas 
 
 



141 
 
 
55 



 Under the Summary of Mitigation Effectiveness in Chapter 3 of the Biological Resources section, the AFEIS notes that mitigation 
measures, both onsite and offsite, can help offset effects in the project area.  Despite proposed mitigation, the AFEIS concludes 
that, “While these measures would partially compensate or offset for impacts of the mine, they would not effectively offset all 
impacts, and significant impacts to habitat and some species would remain.”   
 
The mitigation measures described in the AFEIS rely on the development of two ILF programs and land conservation.  As 
previously stated, EPA does not believe these actions are likely to be compensatory.  The USFS also identifies design features to 
minimize impacts to waters.  While design features may qualify as mitigation for the NEPA analysis, this form of mitigation is 
related to impact avoidance and minimization, not compensation.  Section 404 of the CWA requires “mitigation” to consist of all 
three, with compensation required for impacts that are not avoidable (e.g., through design features).  The proposed mitigation is 
insufficient to meet the restrictions on discharge required by the Guidelines at 40 CFR 230.10(d) and 40 CFR 230.12(a)(3)(iv). 
   
Independent of the requirements to avoid, minimize and, finally, compensate for impacts, the 404(b)(1) Guidelines prohibit 
discharges which will cause or contribute to significant degradation of waters of the United States.  In consideration of the 
mitigation measures described in the AFEIS, the direct and indirect/secondary impacts from discharges of dredged or fill material 
from the proposed project will not be adequately offset.  As a result, these impacts are likely to cause or contribute to significant 
degradation of waters.  EPA has reached this conclusion based on the information currently available to us from the USFS and 
the Corps, assessing the factual determinations required under the 404(b)(1) Guidelines by Subparts B and G, and consideration 
of Subparts C-F, with special emphasis on the persistence and permanence of the direct and indirect/secondary effects outlined in 
these subparts (40 CFR 230.10(c)).The information currently available supports a conclusion that the proposed project will result 
in significant degradation because it will have significant direct and indirect/secondary effects on the structure and function of the 
aquatic ecosystem such as: significant adverse effects to regional water circulation and fluctuation; and significant adverse effects 
to aquatic organisms due to reduced flows, increased water temperatures, suspended sediments and potential increases in 
selenium contamination. 
 
Based on the information currently available to EPA, the proposed project will result in significant degradation to waters, 
including the “Outstanding Waters” of Davidson Canyon and Cienega Creek. These impacts are substantial and unacceptable 
impacts to aquatic resources of national importance. 
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3 Surface 
Water 
Quality 



31 2-10 The reference to ADEQ’s action with regard to coverage under AZ Multi Sector General Permit (MSGP) is not accurate.  ADEQ 
has issued an authorization certificate to Rosemont Copper but still requires the submission of the Storm Water Pollution 
Prevention Plan (SWPPP) 60 days in advance of any mining activity.  If the discharge from the mining operation had been within 
2.5 miles of the OAW, Rosemont would have been required to submit the SWPPP with the NOI vs. 60 days in advance of 
mining; because it is not, Rosemont must submit the SWPPP 60 days prior to commencement of mining operations.  
 
The SWPPP must demonstrate that the discharge will not degrade existing water quality in the downstream Outstanding Arizona 
Waters (OAW).  ADEQ will review the SWPPP and determine if coverage is granted under the MSGP.  ADEQ can also deny 
coverage under the MSGP and require the applicant to apply for an individual permit.   Throughout the document, there are 
references to a storm water plan describing controls and management; however, an SWPPP, as required by the MSGP, has not 
yet been submitted for review and action by ADEQ.  
 
The EIS should reflect the correct status of ADEQ’s permit coverage and the requirements associated with the SWPPP. 



3 Seeps, 
Springs and 
Riparian 
Areas 



44  The AFEIS concludes that any stormwater discharge would not result in an impact to the downstream Outstanding Water because 
ADEQ’s issuance of coverage under the MSGP (see above), would not allow it.  This conclusion cannot be reached until the 
SWPPP has been submitted and accepted by ADEQ under the MSGP requirements. The SWPPP must demonstrate that any 
discharge will not degrade water quality in the downstream OAW. For the purposes of NEPA, it should not be assumed that 
mitigation measures and BMPs applied under the SWPPP would be fully effective without foreknowledge of the nature of the 
mitigation and control measures that would be employed. 



3 Seeps, 
Springs and 
Riparian 
Areas 



44 10 This passage should be revised. Any discharge from the mining site must meet permit requirements and applicable water quality 
standards at the point of discharge.  The AFEIS indicates that water samples collected from Barrel Canyon exceed current Water 
Quality Standards and seems to suggest that, for this reason, discharge from the mine that exceeds standards is less significant.  



3 Seeps, 
Springs and 
Riparian 
Areas 



44 17 The AFEIS concludes that “…in the case of the Outstanding Arizona Waters (OAW), the (401) regulatory permitting process 
will also provide a safeguard against degradation of existing water quality…if the certification is issued, then the ADEQ by 
definition is determining that Outstanding Arizona Waters will not be degraded.”  (Chapter 3, Seeps Springs and Riparian Areas, 
p. 4, lines 14-21, and 22-23).  In practice, the protection of OAW is more complex, and will depend, in part, on the scope of 
several regulatory actions.  The EPA believes that the area of effect includes water bodies beyond the direct fill footprint that are 
appropriately considered under ADEQ’s 401 action.  However, we also believe the Forest Service must consider State 
antidegradation standards and policies to protect designated uses and prohibit any lowering of water quality in OAW, and that 
compliance with CWA anti-degradation requirements must be independently assured under the Section 404(b)(1) Guidelines (40 
CFR 230.10(b) and (c), and 40 CFR 230.11(b), (e), and (h)).  
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3 Surface 
Water 
Quality 



18-22  The AFEIS does not adequately address the cumulative impacts on the designated uses and applicable water quality that would 
result from reductions in stream flow and potential sediment loading to downstream waters.  Mining activities are expected to last 
24.5 – 30 years  (depending on the alternative chosen), and the report identifies significant impacts to waters of the US (WUS), 
including removal /permanent impacts to portions of Scholefield, Wasp and McLeary Canyons and Barrel Canyon, and 154 
ephemeral drainages (35.3 - 52.6 acres ), which are all ephemeral tributaries to Davidson Canyon and downstream Cienega 
Creek.   



The AFEIS did not model suspended sediment concentration or total dissolved solids coming off of waste rock, (Chapter 3, Seeps 
and Springs, p.43); therefore, a comparison to existing suspended sediment concentrations in the water could not be made.   



3 Air Quality 3 20 The AFEIS states that the revised modeling submitted to ADEQ in July 2012 demonstrates compliance with the NAAQS. This is 
accurate for the purposes of ADEQ’s regulatory permit process. However, the NAAQS modeling analysis for ADEQ’s permit 
process is not that same as the NAAQS modeling for the EIS. The EIS NAAQS modeling accounts for many more emission 
sources than what ADEQ regulates under its Class II Synthetic Minor Permit for the Rosemont Project.  For instance, tailpipe 
emissions (e.g., a major contributor of NO2 emissions) are not regulated as part of ADEQ’s permit.  
 
The current language here regarding NAAQS compliance could be misinterpreted as indicating that the project meets the 
NAAQS. As stated regarding Chapter 3, page 45 (see below comments, where the impacts of specific alternatives are discussed, 
the NAAQS are predicted to be exceeded under some alternatives, at least at the fence line (Barrel Trail and Scholefield). 
 
This language should be revised to accurately describe that the ADEQ NAAQS analysis represents only a portion of the NAAQS 
analysis that the EIS addresses.  



3 Air Quality 4 30 The AFEIS states that compliance with NAAQS is assessed at the perimeter fence line for each alternative. The results of the 
NAAQS analysis are further discussed on Chapter 3, page 45 for each of the alternatives, and are summarized on page 43, Table 
45. For those alternatives that are below the NAAQS at the fence line, it is unclear whether the NAAQS is predicted to be 
exceeded inside the fence line, in areas that are publicly accessible.  Language should be added here indicating that the 
“perimeter fence line” is an actual physical fence line that would prevent public access to contiguous property.  



3 Air Quality 27 40-42 The AFEIS states that, “Allowable prevention of significant deterioration increments currently exist for three criteria pollutants: 
SO2, NO2, and PM10. The emission of pollutants by the mine cannot exceed these increments at Class I and Class II areas.” 
The criteria pollutant PM2.5 also has allowable prevention of significant deterioration increments.  As commented elsewhere, 
PSD Class II increment values are exceeded under certain scenarios. Please include PM2.5 in the list of criteria pollutants for 
which deterioration increments exist.  For any scenario chosen, the project should demonstrate that emission reductions and 
mitigation measures have been taken and shown by modeling to result in predicted values less than the increments.   
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3 Air Quality 42 37 PSD Class II increment values are exceeded under certain scenarios (page 43, Table 45 summarizes modeling results).  It appears 
that the PM2.5 increment is predicted to be exceeded for all alternatives for the 24-hour averaging time. PM2.5 increments for 
the annual average period are predicted to be exceeded for the Barrel Trail and Scholefield alternatives. Also the Scholefield 
alternative shows that the NO2 annual increment is predicted to be exceeded.  For any scenario chosen, the project should 
demonstrate that emission reductions and mitigation measures have been taken and shown by modeling to result in predicted 
values less than the increments. In light of the data indicating that PM2.5 increments for the 24-hour averaging time will be 
exceeded under all alternatives, additional mitigation measures should be discussed for reducing emissions of this criteria 
pollutant.  



3 Air Quality 43  Table 45 summarizes the air quality modeled impact. There are exceedances of the NAAQS and PSD class II increments for 
several scenarios. No change suggested for table entries.  However, as previously commented, for any scenario chosen, the 
project should demonstrate that emission reductions and mitigation measures have been taken and shown by modeling to result in 
predicted values less than the applicable NAAQS or PSD Class II increments.   



3 Air Quality 45 4, 10, 
17, 
28 



These scenarios result in predicted exceedances of the NAAQS, the PSD Class II Increments, or a combination of the two, at the 
perimeter fence line.  For any scenario chosen, the project should not be approved until mitigation measures have been 
established and shown by modeling to result in predicted values less than the applicable NAAQS or PSD Class II increments. 
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3 Air Quality 16  EPA finalized a partial disapproval of the Arizona Regional Haze Plan on July 15, 2013. This plan addresses visibility protection 
within the State of Arizona and does not meet the requirements of the Clean Air Act or Regional Haze Rule. EPA will be 
preparing a Federal Regional Haze Plan to address the deficiencies identified in the state plan. The Rosemont Copper Project 
would cause visibility impairment and contribute to visibility impairment at several Class I areas, and more mitigation will be  
needed. Rosemont will have to be evaluated in light of EPA’s actions, and ADEQ will have to address any visibility impairment 
in future Regional Haze Plans.  
 
Table row “Regional Haze Rule, 40 CFR 51” states that, “The Coronado must analyze the impact on visibility by the Rosemont 
Copper Project to applicable Class I areas.” There are predicted visibility impact exceedances, as described in our comment 
below.  For any scenario chosen, the project should at least minimize and/or mitigate its potential to contribute or cause visibility 
impairment.  Possible approaches to minimizing or mitigating visibility impairment may include further conversion of the haul 
truck fleet and diesel generators to more Tier 4 engines, and further enhancement of controls of fugitive (including fugitive dust), 
non-fugitive, and tailpipe emissions. The project should implement fugitive dust control at least as stringent as required in 
Maricopa County rule 310, including strict limits on visible dust emissions that leave the property.   
 
For any scenario chosen, the project should demonstrate that emission reductions and mitigation measures have been taken and 
shown by modeling to result in lower delta deciview values. In addition, the project’s permit should include fugitive dust control 
requirements no less stringent than those required in PM10 non-attainment areas in Arizona.  For each of the sources where 
equipment changes or operational changes have not yet been pursued, the EIS should explain why further reductions were not 
pursued. 
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3 Air Quality 54 30 It is stated that all of the action alternatives could contribute to noticeable visibility impairment at each of the Class I areas 
analyzed. Reference is made to EPA’s criteria (40 CFR 51) that a delta deciview level of 0.50 or more is considered to contribute 
to visibility impairment and that a delta deciview level of 1.0 or more is considered to cause visibility impairment.  
 
Based on our review of the available visibility modeling information, the applicant has made more recent operational changes to 
reduce emissions.  These mitigation efforts are presented in Chapter 3 on pages 64-67.  We have confirmed that these changes are 
included in the latest modeling. Despite these changes to reduce emissions, visibility impairment is still being predicted. It is 
unclear what further opportunities for emission reductions have or have not been pursued.  
 
Possible approaches to minimizing or mitigating visibility impairment may include further enhancement of controls of fugitive, 
non-fugitive, and tailpipe emissions (including fugitive dust) and further conversion of the large haulage truck fleet and the diesel 
generators to Tier 4 engines.  
 
Another alternative that could be explored for practicability is the use of a hybrid electric haul truck system. Hybrid electric 
haulage trucks have been used at the Barrick Goldstrike facility and other mine sites internationally. While such a system may or 
may not be feasible for this project due to phasing and other design limitations, it should be noted that, in addition to reduced 
emissions, hybrid haul trucks exhibit large power and speed improvements relative to diesel-only engines, increasing the turn-
around time and, in turn, increasing productivity of the mining operations. Other cited benefits include reduced diesel fuel related 
expense and reduced noise. 
 
For any scenario chosen, however, the project should demonstrate that emission reductions and mitigation measures have been 
taken and shown by modeling to result in lower delta deciview values.  For each of the sources where equipment changes or 
operational changes have not yet been pursued, the EIS should explain why further reductions were not pursued. In addition, the 
project should demonstrate that fugitive dust emission controls in the permit are at least as stringent as in required in Arizona 
PM10 nonattainment areas. 
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3 Air Quality 57 12 The deposition analysis threshold (DAT) results are discussed. The AFEIS states that the Project’s maximum annual average 
deposition for nitrogen exceeds the DAT in three Class I areas. There are no mitigation measures proposed for this impact.  
 
Recent analysis of nitrogen deposition suggests that desert ecosystems may be among those particularly susceptible to ecological 
impacts from this source of pollution. Further, Saguaro National Park may be approaching or in excess of the “critical load” 
amount of nitrogen deposited, above which harmful changes in the ecosystem are anticipated. These impacts may include the 
promotion of non-native (invasive) species, a reduction in biodiversity, and an increase in fire risk. (John Notar, National Park 
Service, Personal Communication, July 18, 2013). The USFS and Rosemont should pursue options for reducing this significant 
project-related impact. The EIS should be revised to include a discussion of potential mitigation measures and their anticipated 
effectiveness. One option for investigation by Coronado and Rosemont may be the purchase of nitrogen offsets. Major nitrogen 
emitters exist in the region that could be retrofitted to reduce emissions equivalent to Rosemont’s contribution. For any scenario 
chosen, the project should demonstrate that emission reductions and mitigation measures have been taken and shown by 
modeling to result in lower nitrogen deposition impacts to the applicable Class I areas. 



3 Air Quality 9 5 Meteorological hourly data used is from April 2006 through May 2009. This represents only 3-years of meteorological data, 
although on page 14 of the December, 2012 AERMOD modeling report, it states that modeling was conducted using March 2007 
through February 2010 data, at the direction of the Forest Service. Still, only 3 years were used. Typically, for air quality 
modeling under 40 CFR Part 51, Appendix W, 5 years of meteorological data are preferred, if available.(See Appendix W, 
Section 8.3.1.2). The EIS should explain why the modeling performed in this case deviates from using the standard 5 years of 
meteorological data.  



3 Air Quality 9 35 A 2004 EPA guidance document is referenced. This document was revised and an addendum issued in 2012. Upon review of the 
reference material, we note that the 2012 guidance document was, in fact, used for the modeling. Please correct the document 
citation to indicate that the 2012 EPA guidance was used. 



3 Air Quality 43  Table 45 - NO2 Background Concentration value of  24.5 ug/m3: This value, even though it is the highest concentration at the 
monitoring site, may be inappropriately low.  It is based on two years of data and is the lowest concentration in the State of 
Arizona. The EIS should explain why the selected value is an appropriate choice.  
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3 Air Quality 39 29 This line refers to the CALPUFF modeling report, “Rosemont Copper Company Revised CALPUFF Modeling Report to Assess 
Impacts in Class I Areas” (JBR Environmental Consultants Inc., 2013c), which addresses Class I increments, NAAQS, visibility 
and deposition. Not mentioned here is the modeling protocol document that precedes the modeling report, “Rosemont Copper 
Company, CALPUFF Modeling Protocol to Assess Impacts in Class I Areas” (JBR Environmental Consultants Inc., 2012e).  On 
page 2 of the second cover letter of this protocol document, it states that a revision to the CALPUFF model’s regulatory option 
was made. It is unclear whether Rosemont deviated from the EPA modeling guidelines.  Please identify what modifications, if 
any, were made to the default regulatory version of the CALPUFF modeling system code (including CALPOST, CALMET, etc.), 
so we may understand whether such modifications would be acceptable and/or representative of the intended objective of the 
modeling analysis used for the project.  



3 Groundwat
er Quality 
and 
Geochemist
ry 



7 3-7 The AFEIS states that mineralogical analysis was not necessary to support the geochemical modeling performed for the project. 
The decision not to perform a mineralogical analysis for this project is contrary to industry standard practice as defined in the 
Global Acid Rock Drainage (GARD) Guide.  
 
The GARD Guide was developed by an international organization of mining companies with the aim of reducing the liabilities 
associated with acid rock drainage5. The GARD Guide identifies mineralogical analysis as an “essential component of static 
testing…” The GARD Guide refers to mineralogical testing as a required, not an optional, analysis, stating that, “Mineralogical 
information is an essential component of drainage chemistry prediction because mineralogical properties determine the physical 
and geochemical stability and reaction rates of geologic materials and mine wastes.” Furthermore, “the type of mineral phase 
indicates the major chemical constituents and relative reaction rates under different weathering conditions. Surface exposure, 
grain size and deformities also affect the rate of weathering. One of the most important uses of mineralogical data is to support 
selection and design of other tests and interpretation of their results. Mineralogical analysis is usually required for a 
‘representative’ sub-set of the static test samples and each kinetic test sample… Mineralogical data will indicate which minerals 
likely contributed to test results and the likelihood they will contribute similar amounts in the field. Properties of interest will 
depend on the mineralogical composition, questions raised by other test work and site-specific weathering conditions.”   
 
While EPA cannot conclude from its review of the available materials that the lack of mineralogical analysis in this case poses a 
significant risk to environmental health, we recommend that this section of the EIS be revised to clarify the basis for the Forest 
Supervisor’s decision not to require this important aspect of the geochemical investigation.  



                                                      
5 International Network for Acid Prevention, Global Acid Rock Drainage Guide, http://www.gardguide.com/index.php/Chapter_5b 
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 Groundwat
er Quality 
and 
Geochemist
ry 



7 8-12 The AFEIS states, “While the geochemical analysis, specifically the potential for acid rock drainage, has been fully assessed and 
found by the Coronado to be reasonable and valid, in consideration of public concerns regarding the uncertainty associated with 
geochemical modeling, existing waste rock characterization and interpreting the potential for acid rock drainage, three 
monitoring components have been incorporated into the mitigation and monitoring plan (see appendix B for full details).” 



This passage should be revised to acknowledge that monitoring is a key component of any site characterization and prediction 
program and should be a component of project monitoring regardless of public (or EPA) concerns.   



App 
B 



FS-GW-03 18  Under this mitigation measure, one sample would be collected and submitted for testing for every 250,000 tons for PAG and 
every 5,000,000 tons for Non-PAG.  In most cases, the number of samples is based on tons but not varied by classification.  This 
approach would allow for 250,000 tons of PAG to be diluted within 4,750,000 tons of Non-PAG. The EIS should offer data to 
support why the proposed sampling rate is appropriate for ensuring adequate operational geochemical characterization and how 
this approach compares to one based on taking cores from each ore shoot. 



App 
B 



OA-GW-06 70  We recommend that Coronado require that Rosemont install mid-point groundwater monitoring.  Specifically, monitoring wells 
should be placed between possible sources and the POC wells. In particular, monitoring wells should be placed down gradient of 
the proposed heap leach for those alternatives that include this facility. 
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2 Action 
Alternatives 



36 15 EPA notes that the heap leach facility has been removed from the Barrel (preferred) Alternative. We are pleased that the potential 
water quality issues associated with the closure of this facility and its planned burial under waste rock would be eliminated 
should this alternative be selected for implementation. However, all other action alternatives continue to include this facility. 
EPA notes the discussion of heap closure contained in Ch. 3, Groundwater Quality and Geochemistry, p. 20, however as closure 
of the heap leach facility represents a significant and important component of all action alternatives except for the Barrel 
Alternative, the discussion of heap closure should be provided in Chapter 2, Action Alternatives rather than, or as well as, in 
Chapter 3.    
 
EPA continues to be concerned with the potential environmental effects of this facility for those alternatives that include it.  
Although some additional information has been provided regarding closure and management, the AFEIS does not provide further 
details substantiating the claim that the biological treatment system proposed will perform as described in reducing all 
contaminants to below Arizona Aquifer Water Quality Standards. Further, post closure management of the heap facility would 
likely be necessary to adequately maintain semi-passive water treatment components, and the closure design described in the 
AFEIS does not address this need. The EIS should disclose how such expenses would be paid for in the long term. The 
discussion of Financial Assurance contained in Chapter 2, p. 69 adds to the brief mention of the matter contained in the DEIS, 
however it does not provide a thorough description of post-closure site management, a discussion of the specific activities that 
would require long term funding, nor disclosure of the related bonding or trust establishment. EPA is committed to continuing the 
national interagency dialogue on financial assurance to seek a meaningful and permanent resolution between our agencies on this 
issue.  In the meantime, we continue to believe that disclosure of financial assurance requirements in the EIS is an important 
aspect of NEPA disclosure for those projects with the potential for post-closure impacts requiring long-term management. In the 
absence of the specific financial figure, the EIS should at least disclose the types of activities that would require coverage under 
the long term trust. In this case, the AFEIS identifies some monitoring that would be required post-closure, but does not 
specifically identify mitigation or maintenance activities that would be needed to ensure the environment is protected. If such 
activities would be required, we recommend that they be summarized in Chapter 2 of the EIS.  



3 Cultural 
Resources 



 



  The AFEIS states that the project impact will be irreversible, and that the proposed mitigation measures cannot replicate the 
unique resources and cultural context that will be destroyed.  The Coronado should continue to work in close consultation with 
affected tribal groups to seek mitigation measures that might more closely address the cultural resource impacts and incorporate 
any such mitigation identified into the EIS where feasible. 



 












 
Kathleen Goforth
 
Kathleen Martyn Goforth, Manager
Environmental Review Office (CED-2)
U.S. EPA, Region IX
75 Hawthorne Street
San Francisco, CA 94105
415-972-3521
 








From: Jessop, Carter
To: "jupchurch01@fs.fed.us"
Cc: Goforth, Kathleen; Herrera, Angeles; "Vogel, Mindy S -FS"
Bcc: Rader, Cliff; Suriano, Elaine
Subject: EPA Letter to USACE regarding Rosemont 404 Mitigation proposal
Date: Tuesday, November 12, 2013 11:57:00 AM
Attachments: Rosemont.404Mitigation.EPA.assessment.pdf


Hello Mr. Upchurch,
Attached is the letter our Water Division sent to the Army Corps late last week responding to the
most recent conceptual mitigation plan and summarizing EPA’s substantial concerns with regards
to the Rosemont Copper project’s predicted impacts.
 
Please feel free to contact me or my supervisors if you have any concerns.
 
Thank you.
 
- Carter
 
 
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
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From: Vogel, Mindy S -FS
To: Jessop, Carter
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason; cgarrett@swca.com
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
Date: Monday, November 04, 2013 6:31:15 AM
Importance: High


Hi Team.
 
Over the weekend it was brought to my attention that daylight saving occurred and since AZ
doesn’t follow that, we are now in MST zone.  Therefore, I was wondering if it would be possible
for the group to still meet today from 3-4 MST (2-3 PST)? Please let me know this morning. 
 
Sorry for the inconvenience.
 


 
From: Vogel, Mindy S -FS 
Sent: Friday, November 01, 2013 1:01 PM
To: 'Jessop, Carter'
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason; Victoria Boyne;
cgarrett@swca.com
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
 
Hi Carter.
 
As promised, the revised documents have been compiled and are available on the SWCA web site:
www.swca.com 
Click the “Client Access” link at the bottom of the screen 
Username/Folder Name: RosemontGWMD 
Password: RGMD12
 
Here’s what’s included:


-          Revised SS&R section.  Note that there are still items we’re working on, but the “Effects on
Perennial Streamflow” section is complete with the results from the revised approach


-          Backup memo.  This compiles all of the data, outlines the approach, and most importantly
provides the detailed calculations about how we arrived at the impacts presented in the
FEIS. 
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-          Attachment 1 – This is an attachment that goes with the backup memo that compiles all of
the calculations.


-          Attachment 2 – This is the heart of the analysis—these are the 4,454 daily depth-of-water
measurements on Cienega Creek that allow us to model what would happen under
different drawdowns, with the probabilities calculated


 
We appreciate your consideration and review.
Talk to you Monday afternoon J
 


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Thursday, October 31, 2013 5:50 PM
To: Vogel, Mindy S -FS
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
 
Mindy,
This time slot appears to work for most of us here. I think we can go ahead and schedule it. We
look forward to seeing the revised Seep/Springs Section tomorrow.


Thank you.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Thursday, October 31, 2013 8:21 AM
To: Jessop, Carter
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen
Subject: RE: Followup to discuss most recent changes to Rosemont EIS
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Hi Carter.
 
We are currently working on some final revisions based on EPA’s comments from last week.  We
hope to have something to share with you by tomorrow (Friday).  I think a call would also be
appropriate to discuss – probably before the “big” national call on Tuesday…. So would you and
your team be available for a call Monday (11/4) afternoon from 3-4 PST to discuss the technical
information in the paper?  Please let me know soon whether or not this will work your EPA.
 
Thanks!
 


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Wednesday, October 30, 2013 4:19 PM
To: Vogel, Mindy S -FS
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen
Subject: Followup to discuss most recent changes to Rosemont EIS
 
Hi Mindy,
Thank you for your time on today’s 11am call. Mr. Upchurch mentioned that some changes have
been made to the language and/or analysis of the Seeps, Springs, and Riparian Resources section of
the EIS in response to the previous call we all had last week. As I mentioned in today’s meeting, the
EPA regional staff would really value an opportunity to understand what those changes have been
to help us to make sure we’re going off the most up to date information. Is that revised section
something that you could send to us for review? Alternatively, if you think a call might be the best
way to share this information, we’d be happy to arrange one. Please let me know what your/Mr.
Upchurch’s preference would be in this regard.
 
Thank you again.
 
- Carter
 
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
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(415) 972-3815
jessop.carter@epa.gov
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
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From: Vogel, Mindy S -FS
To: Upchurch, Jim -FS; cgarrett@swca.com; Shafiqullah, Salek -FS; Congdon, Roger D -FS; Jessop, Carter;


tchute99@gmail.com; mpolm@swca.com
Cc: Everson, Beverley A -FS
Subject: EPA / FS Rosemont working calls
Date: Wednesday, November 13, 2013 3:45:34 PM


Hi Team.
 
Just to summarize what I’ve been able to confirm with Carter…..
 
Friday 11/15 from 10-12 MST: VTC and potential use of adobe connect.  Purpose is to ensure the
technology works, introductions, and establish guidelines and procedures for how we will work
together on the document
 
Monday 11/18 from 9-5 MST: pencils to the paper (or rather fingers to the keyboard) and make
some improvement.  This will be with VTC and hopefully adobe connect.
 
Tuesday 11/19 from 9-5 MST (or less if not needed): Likely no VTC b/c EPA’s room not available,
but can conference call.  Hopefully be able to wrap up work by mid-day.
 
All the info for the technology aspects are being finalized and I will send that info out tomorrow.
Please let me know if you are unable to attend any of these meetings (note: Jim & I will have to
step out for different calls Monday morning)
Thanks again everyone for coming together to work on this!
 


 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.
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From: Blaine, Marjorie E SPL
To: Jessop, Carter; Goldmann, Elizabeth
Subject: RE: US EPA Comments on the Rosemont Copper Mine PAFEIS (UNCLASSIFIED)
Date: Thursday, August 22, 2013 2:23:52 PM


Classification: UNCLASSIFIED
Caveats: NONE


Absolutely.  I've deleted the MS Word version.  Thank you, Carter.


Marjorie
Assist us in better serving you!
You are invited to complete our customer survey, located at the following link:
http://www.spl.usace.army.mil/Missions/Regulatory.aspx
Note: If the link is not active, copy and paste it into your internet browser.


-----Original Message-----
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV]
Sent: Monday, August 19, 2013 10:42 AM
To: Goldmann, Elizabeth; Blaine, Marjorie E SPL
Subject: [EXTERNAL] RE: US EPA Comments on the Rosemont Copper Mine PAFEIS


Elizabeth and Marjorie,


Here is the pdf version of our comments. Please use this version for your records.


Thanks.


- Carter


Carter W. Jessop


U.S. EPA, Region 9


Environmental Review Office (CED-2)


75 Hawthorne Street


San Francisco, CA 94105


(415) 972-3815


jessop.carter@epa.gov


From: Goldmann, Elizabeth
Sent: Monday, August 19, 2013 10:33 AM
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To: Blaine, Marjorie E SPL
Cc: Jessop, Carter
Subject: FW: US EPA Comments on the Rosemont Copper Mine PAFEIS


From: Goforth, Kathleen
Sent: Thursday, August 15, 2013 3:02 PM
To: msvogel@fs.fed.us
Cc: Jessop, Carter; Goldmann, Elizabeth; Leidy, Robert; McKaughan, Colleen; Brush, Jason; Rivera,
Shirley; Herrera, Angeles
Subject: US EPA Comments on the Rosemont Copper Mine PAFEIS


Ms. Vogel,


Attached, please find EPA's comments on the Preliminary Administrative Final Environmental Impact
Statement (PAFEIS) for the proposed Rosemont Copper Mine Project.  We recognize the enormous
amount of work that has gone into preparing the PAFEIS, and we appreciate the opportunity to review
it.  As we have discussed with the Forest Service, the proposed project continues to present serious
environmental issues, and we have identified significant information gaps that should be resolved prior
to publication of the EIS for further public review.  The attached comments reflect the most thorough
review that we could accomplish in the review period that was provided; however, they should not be
considered all-encompassing of EPA's concerns and input related to this project or this EIS. EPA staff
continue to be available to assist the Forest Service in addressing the issues that we have raised.  If you
have any questions regarding our comments, please contact Carter Jessop at jessop.carter @epa.gov or
415-972-3815.


Thank you.


Kathleen Goforth


Kathleen Martyn Goforth, Manager


Environmental Review Office (CED-2)


U.S. EPA, Region IX


75 Hawthorne Street


San Francisco, CA 94105


415-972-3521


Classification: UNCLASSIFIED
Caveats: NONE












From: Vogel, Mindy S -FS
To: Jessop, Carter
Subject: EPA call
Date: Thursday, September 26, 2013 9:33:52 AM
Attachments: DRAFT SW Quality 20130925.pdf


DRAFT Seeps Springs Riparian_20130925.pdf
memo-flow depths_082913.pdf
Draft - SW Quality Analysis Memo_092513.pdf


Hi Carter.
 
Attached is the revised riparian and surface water sections along with 2 new references that I think
you will find helpful.  These sections underwent the most change based on EPA’s comments and we
would like to share this with you (and other at the EPA).  Also, based on our discussions earlier – I
would like to offer a chance for the EPA to ask the FS (more than just me) questions that may still
remain.  Would you, and any others from EPA that are interested, be available for a conference call


on Monday (30th) from 2-3 PST?  I have set up a conference line to call into at 888-858-2144 with
passcode 9306463#. 
 
Please let me know if this meeting time works for you. 
Thanks!
 


 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.
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Chapter 3. Affected Environment and Environmental Consequences 



Administrative DRAFT FEIS- For Internal Review and Deliberation Only 1 



Surface Water Quality 1 



Introduction 2 



This section discusses the potential impacts to the quality of existing surface water resources in the 3 
analysis area. Surface water resources are the same as those listed for “Surface Water Quantity.”The 4 
analysis for surface water quality considers the alternatives plus all connected actions, and the 5 
analysis area is based on the same considerations as those listed for “Surface Water Quantity.”  6 
The analysis area is depicted in figure 64. 7 



Changes from the Draft Environmental Impact Statement 8 



In response to public comment regarding changes in downstream geomorphology and aggradation 9 
and scour, an independent qualitative analysis of the geomorphology of Barrel Canyon was 10 
performed. The sediment yield analysis is now based on the evaluation of two assessments: the 11 
sediment yield model and a new geomorphology analysis (see the “Sediment Yield and Changes in 12 
Geomorphology” part of this resource section). 13 



A more robust analysis of predicted stormwater quality runoff from the waste rock facility has been 14 
completed. Existing stormwater quality data for the analysis area were updated and used for the 15 
analysis. Comments from cooperating agencies, including USEPA and ADEQ, have helped refine this 16 
analysis(see the “Potential for Acid Rock Drainage,” “Potential for Other Contaminants in Runoff,” 17 
and “Potential for Meeting Narrative Surface Water Quality Standards” parts of this resource section). 18 



Additional mitigation measures have been incorporated into the document and assessed for 19 
effectiveness at reducing impacts (see the “Mitigation Effectiveness” part of this resource section, as 20 
well as appendix B). 21 



Monitoring has been incorporated into the mitigation and monitoring plan (see appendix B) in order 22 
to address uncertainty associated with analysis of geomorphological changes and acid rock drainage 23 
(see the “Mitigation Effectiveness,” “Monitoring Intended to Assess Potential Geomorphological 24 
Impacts,” and “Monitoring Intended to Assess Potential Acid Rock Drainage” parts of this resource 25 
section). 26 



Issues, Cause and Effect Relationships of Concern 27 



One significant issue was identified concerning surface water quality. 28 



Issue 3E: Surface Water Quality 29 



Construction and operation of tailings, waste rock, and leach facilities have the potential to result in 30 
sediment or other pollutants reaching surface water and degrading water quality, leading to a loss of 31 
beneficial uses. If sediment enters streams, turbidity will increase, and State water quality standards 32 
could be exceeded. Downstream segments of Davidson Canyon and Cienega Creek are Outstanding 33 
Arizona Waters (Tier 3), which are given the highest level of antidegradation protection. As 34 
outstanding resource waters under the ARS, Tier 3 waters must be maintained and protected, with no 35 
degradation in water quality allowed. 36 



  37 
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 1 



Figure 64. Analysis area for surface water quality 2 
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Issue 3E Factors for Alternative Comparison 1 



1. Ability to meet Arizona Surface Water Quality Standards 2 



2. Change in geomorphology and characteristics of downstream channels 3 



3. Acres and locations that may be affected by surface water quality impacts and the duration 4 
(in years) of those impacts 5 



4. Acres of potentially jurisdictional WUS impacted 6 



Analysis Methodology, Assumptions,  7 
Uncertain and Unknown Information  8 



The methodology for assessing changes in surface water quality consists of four components: (1) the 9 
potential for acid rock drainage; (2) expected changes in sediment yield; (3) potential for other 10 
contaminants; and (4) dredged or fill material into WUS under the CWA. All analyses presented are 11 
based on resource reports prepared by professionals with expertise in the field.  12 



The potential for acid rock drainage impacts on surface water quality is assessed using geochemical 13 
test results from 226 samples collected in the project area. Composite acid base accounting 14 
techniques were performed on the various rock types using static testing for preliminary screening.  ; 15 
Based on the results of static testing, additional kinetic testing (humidity cell tests) and leaching 16 
procedures were performed to investigate acid generating potential.  These data were used to 17 
characterize the quality of stormwater runoff from the waste rock. 18 



Expected changes in sediment yield (specifically, total suspended solid concentrations) from the 19 
project area to the USGS stream gage in Lower Barrel Canyon were modeled using the 1968 Pacific 20 
Southwest Inter-Agency Committee method (Pacific Southwest Inter-Agency Committee 1968). The 21 
potential for downstream scour or aggradation caused by changes to upstream sediment yield is 22 
assessed qualitatively, based on two independent analyses and field observations performed by 23 
Golder Associates and WestLand Resources Inc. (Patterson and Annandale 2012; Rosemont Copper 24 
Company 2012a). These studies were used in conjunction with the sediment yield modeling to 25 
analyze impacts on surface water quality. The Coronado investigated the use of sediment transport 26 
models (such as HEC-6) and determined that given the type of system that exists in Barrel Canyon 27 
(Patterson and Annandale 2012) and the difficulty of applying sediment transport models to 28 
ephemeral systems (Duan et al. 2008; Ruff et al. 1986), running these models would not further 29 
inform the decision. The draft Stormwater Pollution Prevention Plan prepared by Rosemont Copper 30 
was also reviewed to gain an understanding of expected stormwater controls and stormwater 31 
sampling points (Rosemont Copper 2013).  This document has yet to be reviewed by ADEQ and is 32 
expected to be modified based on this review, as well as being frequently updated during operations. 33 



The potential for contaminants other than sediment to enter natural drainage ways is assessed using 34 
geochemical test results to predict water quality of stormwater coming into contact with waste rock. 35 
To better represent the assorted rock types present at the project area, a weighted average of the test 36 
results is used proportionate to the percentage of rock type present. These are then compared with the 37 
surface water quality standards specific to the beneficial uses on Barrel Canyon, as well as existing 38 
surface water quality data for the project area. Baseline stormwater samples were collected in 2009, 39 
2010, and 2011 from Barrel Canyon and its tributaries in order to document baseline surface water 40 
quality conditions. Available existing water quality data for Davidson Canyon and Cienega Creek 41 
have been summarized as well, although these represent baseflow instead of stormwater runoff. 42 
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The fourth component consists of the amount of dredged or fill material within WUS as regulated 1 
under Section 404 of the CWA. Washes, wetlands, and stock ponds in the project area, the utility 2 
maintenance road, the power line, and the water supply pipeline were surveyed using field methods 3 
developed by the USACE (2008a; 2008b). A preliminary jurisdictional waters determination based on 4 
the surveys was submitted to the USACE on May 29, 2009, with additional information provided on 5 
July 31, 2009, January 5, 2010, and March 1, 2010. The USACE approved the preliminary 6 
jurisdictional delineation in November 2010. Two addenda were subsequently submitted to the 7 
USACE on March 13 and 15, 2012 (WestLand Resources Inc. 2012a; 2012b).  Impacts to potentially 8 
jurisdictional WUS are summarized in the 404(b)1 Alternatives Analysis, included as an appendix to 9 
the FEIS.  The 404(b)1 Alternatives Analysis, as approved by the USACE, was used by the Coronado 10 
to quantitatively assess direct and indirect impacts to potentially jurisdictional WUS (i.e., acres of 11 
jurisdictional waters impacted). Impacts to riparian habitat/vegetation resulting from the potential 12 
reduction in spring flow or streamflow are addressed in the “Seeps, Springs, and Riparian Areas” 13 
resource section of this chapter. 14 



The connected actions described in chapter 2 (relocation of electric transmission line; construction 15 
and eventual removal of the electrical distribution line, water supply pipeline, and associated features; 16 
rerouting of the Arizona National Scenic Trail; and SR 83 highway maintenance and improvements) 17 
have all been considered for their potential contribution to direct and indirect impacts. The impacts 18 
described include these actions, in addition to the activities associated with each of the action 19 
alternatives. 20 



Summary of Effects by Issue Factor by Alternative 21 



Table 97 presents the summary comparison of impacts from each alternative. 22 



Table 97. Summary of effects 23 



Issue Factor No Action Proposed Action 
Phased 
Tailings



Barrel 
Barrel 
Trail 



Scholefield-
McCleary 



Issue 3E.1: Ability 
to meet Arizona 
Surface Water 
Quality Standards 



Current runoff 
does not meet 
Arizona 
Surface Water 
Quality 
Standards for 
total silver, 
arsenic, 
copper, lead, 
selenium, and 
thallium and 
dissolved 
copper 



Runoff from waste rock 
is predicted to meet 
Arizona Surface Water 
Quality Standards for all 
constituents except 
dissolved silver; risk of 
exceedance is mitigated 
by waste rock 
segregation techniques, 
and suggests that 
dissolved silver would 
likely be below standards 
as well 



Same as 
for 
proposed 
action 



Same as for 
proposed 
action 



Same as 
for 
proposed 
action 



Same as for 
proposed 
action 
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Issue Factor No Action Proposed Action 
Phased 
Tailings



Barrel 
Barrel 
Trail 



Scholefield-
McCleary 



Issue 3E.2: Change 
in geomorphology 
and characteristics of 
downstream 
channels 



No changes 
from 
proposed 
mine. 
Changing 
watershed or 
climatic 
conditions 
could alter 
stream 
channels. 



Sediment load would 
decrease, but sediment 
concentrations would 
remain the same, 
compared with baseline; 
analysis indicates that no 
changes in 
geomorphology 
(scour/aggradation) are 
expected in Barrel 
Canyon or Davidson 
Canyon owing to change 
in sediment load 



Same as 
for 
proposed 
action 



Same as for 
proposed 
action 



Same as 
for 
proposed 
action 



Same as for 
proposed 
action 



Issue 3E.3: Acres 
and locations that 
may be affected by 
surface water quality 
impacts and duration 
(in years) of those 
impacts  



None Runoff would affect 2.5 
miles of Barrel Canyon 
(23 acres), and 14 miles 
of Davidson Canyon 
(234 acres); potential for 
effect is greatest during 
active mine life (20 to 25 
years), gradually 
reducing as reclamation 
occurs 



Same as 
for 



proposed 
action 



Same as for 
proposed 



action 



Same as 
for 



proposed 
action 



Same as for 
proposed 



action 



Issue 3E.4: Acres of 
potentially 
jurisdictional WUS 
impacted 



0 79.4 79 68.4 84.1 48.9 



Affected Environment 1 



Relevant Laws, Regulations, Policies, and Plans 2 



Table 98 lists the applicable laws, regulations, and policies related to the use, protection, and 3 
management of surface water quality that would apply to the development and operation of the 4 
project. These laws, regulations, and policies, which will collectively be referred to in the following 5 
sections as “regulation(s),” are outlined in more detail in the following sections.  6 



Table 98. Summary of the Federal, State, and local regulatory requirements applicable 7 
to the project with respect to surface water resources 8 



Law or Regulation Regulates 



Federal  



CWA – Section 404 Discharge of dredged or fill material into WUS 
CWA – Section 303 Surface water quality; implemented by the State of Arizona 
Executive Order 11988 – Floodplain 
Management 



Occupancy and modification of flood plains 



Executive Order 11990 – Wetlands Destruction, loss, or degradation of wetlands 



FSMs 2520, 2530, and 2880; FS-881 and FS-
990a Technical Guides 



Watershed protection and management, water resource management, 
geological resources, groundwater management, and water quality 
management 



State  



CWA – Section 401 State Water Quality 
Certification 



Surface water quality; implemented by the State of Arizona 
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CWA – Section 402 Arizona Pollutant 
Discharge Elimination System 



Surface water quality from point sources, including stormwater; 
primacy given to State of Arizona 



Federal 1 



Clean Water Act (33 United States Code 1251–1376) 2 



The CWA and the Water Quality Act of 1987 form the major Federal legislation governing water 3 
quality. The objective of the CWA is “to restore and maintain the chemical, physical, and biological 4 
integrity of the nation’s waters.”  5 



Important sections of the CWA are as follows. 6 



Clean Water Act Section 401 7 



Section 401 (Water Quality Certification) requires an applicant for any Federal permit who proposes 8 
an activity that may result in a discharge to WUS to obtain from the appropriate State certification 9 
that the discharge will not result in a violation of State surface water quality standards. ARS 49-10 
202(B)–(H) outline the State’s water quality certification procedures for any Federal permit or license 11 
that involves a discharge to WUS. The ADEQ may certify, deny, or waive water quality certification. 12 
No Federal permit or action may be approved if the State denies certification. 13 



Clean Water Act Section 402 / Arizona Pollutant Discharge Elimination System  14 
(Arizona Revised Statutes 49-255.01) 15 



Section 402 of the CWA establishes the National Pollutant Discharge Elimination System, a 16 
permitting system for the discharge of any pollutant (except for dredged or fill material) into WUS. 17 
Since 2002, the ADEQ has had primacy over Section 402 through implementation of the Arizona 18 
Pollutant Discharge Elimination System. The Arizona Pollutant Discharge Elimination System 19 
program regulates discharge of pollutants into WUS. Historically, the ADEQ has considered virtually 20 
all waterways in Arizona, including dry washes, to fall under the jurisdiction of the Arizona Pollutant 21 
Discharge Elimination System program and gives special consideration to those that have been 22 
designated Outstanding Arizona Waters. 23 



The Arizona Pollutant Discharge Elimination System program regulates point sources of discharge. 24 
The most common source regulated is stormwater runoff from construction activities and industrial 25 
sites. Coverage under the Arizona Pollutant Discharge Elimination System may be obtained either 26 
through issuance of an Individual Permit or a General Permit by the ADEQ (AAC R18-9-C901). 27 
There are five general permits that historically have been issued: de minimis discharges, stormwater 28 
runoff from construction activities (the construction general permit), stormwater runoff from 29 
concentrated animal feeding operations, stormwater runoff from industrial sites (the multisector 30 
general permit), and discharge of stormwater from municipal stormwater systems.  31 



A new multisector general permit for stormwater discharges associated with industrial 32 
activity/mineral industry was approved by ADEQ on December 20, 2010. Rosemont Copper applied 33 
for coverage under the multisector general permit, and coverage was issued by ADEQ on February 7, 34 
2013. This mining multisector general permit specifically applies to stormwater runoff from industrial 35 
activities related to metal mining, including tailings, waste rock, haul roads, milling, and ancillary 36 
facilities. A key condition for using the general permit is that stormwater runoff may not mix with 37 
mine drainage or process water. Stormwater discharges can be covered under the mining multisector 38 
general permit if the applicant meets the permit’s eligibility criteria and complies with the permit’s 39 
substantive requirements, including best management practices, stabilization measures, good 40 
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housekeeping measures, sediment controls, inspection requirements, and record-keeping 1 
requirements. Additionally, the mining general permit requires monitoring for several parameters, 2 
many of which are hardness dependent, that are specific to copper mining operations.  3 



Multiple surface water permits may be required for this project. Minor temporary discharges, such as 4 
pipeline hydrostatic testing or well testing, may be covered as de minimis discharge. Linear 5 
construction activities, including road building, utility line construction, and other ground disturbance 6 
performed off the mining facility site and greater than 1 acre in size, may require separate coverage 7 
under the construction general permit if not covered under the mining multisector general permit.  8 



Clean Water Act Section 404 9 



Section 404 establishes a permit program for the discharge of dredged or fill material into WUS, 10 
including wetlands. This permit program is jointly administered by the USACE and EPA. 11 
Consultation with the USFWS and State Historic Preservation Officer may also be required before 12 
issuance of a permit to ensure compliance with the ESA and National Historic Preservation Act. The 13 
immediate regulatory decision regarding which activities fall under Section 404 of the CWA lies with 14 
the USACE Los Angeles District, and Section 404 permitting is discretionary on the part of the 15 
USACE. In general, there are three methods for obtaining a permit under Section 404: authorization 16 
under a nationwide permit, authorization under a regional general permit, and issuance of an 17 
individual permit. For all aspects of the proposed project, including road and utility line crossings of 18 
WUS, an individual permit would be required. The decision regarding which activities are 19 
jurisdictional has been made by the USACE.  20 



Clean Water Act Section 303 21 



The ADEQ has developed surface water quality standards, including narrative limitations, to define 22 
water quality goals for Arizona’s streams and lakes and provide the basis for controlling discharge of 23 
pollutants to surface waters. Beneficial uses for water bodies are identified in State water quality 24 
standards (18 AAC Chapter 11, Article 1) and must be achieved and maintained as required under the 25 
CWA. Beneficial uses can include support of aquatic life, fish consumption, public water supply, and 26 
irrigation. The 303(d) list, as required by Section 303(d) of the CWA, is a list of water bodies that 27 
have a designated beneficial use that is impaired by one or more pollutants. Water bodies included on 28 
this list are referred to as “impaired waters.” The State must take appropriate action to improve 29 
impaired water bodies by establishing total maximum daily loads and reducing or eliminating 30 
pollutant discharges. 31 



Executive Orders 32 



Executive Order 11988 (May 24, 1977) directs each Federal agency to take action to avoid the long- 33 
and short-term adverse impacts associated with the occupancy and modification of flood plains. 34 
Agencies are required to avoid direct or indirect support of flood plain development whenever there 35 
is a practicable alternative. 36 



Executive Order 11990 (May 24, 1977) directs Federal agencies to minimize the destruction, loss, or 37 
degradation of wetlands and to preserve and enhance the natural and beneficial value of wetlands in 38 
carrying out programs that affect land use. 39 



Forest Service Guidance 40 



FSMs that provide guidance for watershed protection and management are discussed in the 41 
“Groundwater Quantity” resource section of this chapter.  42 
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State 1 



Arizona Water Quality Standards  2 
(Title 18 Arizona Administrative Code Chapter 11) 3 



State regulations dictate numeric water quality standards both for surface waters and for groundwater. 4 
Numeric surface water quality standards apply to all naturally occurring surface water on nontribal 5 
lands within the State, while aquifer water quality standards apply to all groundwater within the State. 6 
Numeric surface water quality standards are specific to the use of the water, as well as any special 7 
designations for surface waters, and there are varying standards for acute and chronic exposure.  8 



State regulations also identify a narrative water quality standard for surface water. The narrative 9 
standards state that surface water shall not contain pollutants in amounts that: (1) settle to form 10 
bottom deposits that inhibit the growth of aquatic life; (2) cause objectionable odor; (3) cause off-11 
taste or odor in drinking water; (4) cause off-flavor in aquatic organisms; (5) are toxic to humans, 12 
plants, animals, or other organisms; (6) cause growth of algae that inhibit the growth of other aquatic 13 
life or impair recreational use; (7) cause a violation of an aquifer water quality standard; or (8) change 14 
the color of the surface water. Further, narrative water quality standards state that surface water shall 15 
not contain: a pollutant such as oil or grease that floats or causes a film; a discharge of suspended 16 
solids that interfere with downstream treatment plants; or solid waste such as refuse, rubbish or trash. 17 
The narrative water quality standards also state that a wadeable, perennial stream shall support and 18 
maintain organism richness comparable to that of a stream with reference conditions in Arizona. 19 



Existing Conditions 20 



Waters of the United States 21 



Past activities on the Coronado National Forest that have impacted WUS include historic grazing 22 
activities, mining, fires, and recreation and off-highway vehicle usage. Current watershed conditions 23 
within the analysis area are generally satisfactory, although several subwatersheds have been 24 
degraded, as discussed in detail in the “Soils and Revegetation” resource section in this chapter.  25 



Many of the named and unnamed ephemeral drainages on the project area have been determined to be 26 
potentially jurisdictional WUS by the USACE. WestLand Resources Inc. (2010e; 2010f) submitted to 27 
the USACE a preliminary jurisdictional delineation to map and estimate the total acreage of 28 
potentially jurisdictional drainages in the project area and associated utility corridor (figure 65). The 29 
preliminary jurisdictional delineation was approved by the USACE on November 1, 2010. Two 30 
addenda to the preliminary jurisdictional delineation were subsequently filed with the USACE on 31 
March 13 and 15, 2012, for additional areas along the power line and water pipeline (WestLand 32 
Resources Inc. 2012a; 2012b). The WestLand Resources Inc. delineation estimates that there is a total 33 
of approximately 125 acres of WUS within the areas surveyed by WestLand Resources Inc., which 34 
generally correspond to the project area and the utility corridor. The potentially jurisdictional areas 35 
include the ephemeral drainages associated with Barrel, Scholefield, Wasp, McCleary, Mulberry, and 36 
Papago Canyons, as well as numerous small, unnamed, ephemeral tributary drainages that flow into 37 
these canyons. Table 99 provides a list of drainages and the total acreage of potentially jurisdictional 38 
WUS within the project area, including the utility corridor.  39 



Table 99. Summary of preliminary jurisdictional waters delineation within project area 40 
and utility corridor  41 



Project Component 
Area of Analysis



(acres) 
Potential WUS



(acres) 
Identified Features 
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Mine site (WestLand Resources Inc. 
2010e)  



9,136 101.6 154 ephemeral drainages 
10 stock tanks 
2 concrete dams 
7 springs 
1 leaking wellhead 
1 wetland (Scholefield Spring) 



Water line  
(WestLand Resources Inc. 2010f)  



1,158 21.58 95 ephemeral drainages 



Addendum to Santa Rita Road utility line 
(WestLand Resources Inc. 2012a) 



38 0.98 5 ephemeral drainages 



Addendum to Santa Rita Road utility line 
(WestLand Resources Inc. 2012b) 



49.7 0.801 49 ephemeral drainages 



 1 



Surface Water Quality 2 



Stormwater sampling has been conducted by Rosemont Copper in Barrel Canyon and its tributaries 3 
since 2009, and the samples have been analyzed for water quality. In addition, some surface water 4 
quality data exist for Davidson Canyon downstream near its confluence with Cienega Creek, as well 5 
as within Cienega Creek. However, these samples appear to represent baseflow, not stormwater 6 
runoff.  None of the drainages within the analysis area have been designated by the ADEQ as 7 
impaired or as having other water quality concerns. A portion of Davidson Canyon has been 8 
designated an Outstanding Arizona Water by the ADEQ; this is fully analyzed in the “Seeps, Springs, 9 
and Riparian Areas” resource section of this chapter. 10 
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 1 



Figure 65. Potentially jurisdictional waters within the project area 2 
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Six water quality samples were collected from two locations in lower Davidson Canyon by Pima 1 
Association of Governments Watershed Planning (2005) between 2002 and 2003. These data were 2 
provided in the nomination to classify Davidson Canyon as a Unique Water. Rosemont Copper also 3 
collected water samples in lower Davidson Canyon in 2008 and 2010. Two additional water quality 4 
samples have been collected more recently by ADEQ in 2012.  All Davidson Canyon data are 5 
summarized below in table 100. Sample locations roughly correspond to two springs presented in the 6 
“Seeps, Springs, and Riparian Areas” resource section: Reach 2 Spring (“Davidson 1”) and 7 
Escondido Spring (“Davidson 2”).  The sample collected by Rosemont Copper titled “Reach 2 8 
Davidson Canyon” and the “Davidson Canyon at OAW Spring Source” location sampled by ADEQ 9 
correspond to the “Davidson 1” location sampled by the Pima Association of Governments. Based on 10 
review of available streamflow and meteorological data, these samples appear to represent baseflow 11 
conditions, not stormwater runoff (SWCA Environmental Consultants 2013k). 12 



Designated uses in the Outstanding Arizona Water section of Davidson Canyon include Aquatic and 13 
Wildlife (ephemeral), Agricultural Livestock Watering, Fish Consumption, Full Body Contact, Partial 14 
Body Contact, and Aquatic Wildlife (warm water) (Arizona Department of Environmental Quality 15 
2009). Pima Association of Governments Watershed Planning (2005) found that of the parameters 16 
that were tested, none exceeded surface water quality standards and that Davidson Canyon had a 17 
lower concentration of total dissolved solids and most major constituents than Cienega Creek. 18 



Rosemont Copper collected two samples in 2008 farther downstream in Lower Cienega Creek (table 19 
101) (Rosemont Copper Company 2012f). Four additional water samples have been collected more 20 
recently by ADEQ in 2012 and 2013 (ADEQ 2013). This reach of Cienega Creek is an Outstanding 21 
Arizona Water, and beneficial uses in this section include Agricultural Livestock Watering, Fish 22 
Consumption, Full Body Contact, and Aquatic Wildlife (warm water). The designated uses in this 23 
reach are the same as in Davidson Canyon, and surface water quality standards are met for every 24 
parameter that has a standard except for pH reading on June 24, 2008. The value is slightly less than 25 
the range of values set for the surface water standard for Livestock Watering, which indicates that the 26 
water is slightly acidic.  Additional water quality data at multiple locations on Cienega Creek have 27 
been collected from 1987 to 1998, but are not presented in table 101.  Based on review of available 28 
streamflow and meteorological data, these samples appear to represent baseflow conditions, not 29 
stormater runoff (SWCA Environmental Consultants 2013k).   30 



Baseline stormwater quality samples were collected in Barrel Canyon near the compliance point dam 31 
at a station referred to as RP2 (in 2009) and PSW5 (in 2010 and 2011) (Rosemont Copper Company 32 
2012f). Sampling results are presented in table 102.  In all, Rosemont Copper has collected 33 
stormwater samples from eight locations on 15 different dates.  The range of sampling results from all 34 
stormwater samples collected in Barrel Canyon and its tributaries is also summarized in table 102.As 35 
indicated by the bold numbers in the table, the surface water quality standards applicable to Barrel 36 
Canyon (the acute standard for Aquatic and Wildlife Ephemeral, and the standard for Partial Body 37 
Contact) has been exceeded in at least some stormwater samples in Barrel Canyon and its tributaries 38 
for total silver, total arsenic, total and dissolved copper, total lead, total selenium, and total thallium. 39 
Concentrations of total suspended solids were measured for four of the samples near the compliance 40 
point dam and range from 4,000 to 33,800 mg/L. 41 
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Environmental Consequences 1 



Direct and Indirect Effects of Each Alternative 2 



No Action Alternative 3 



Under baseline conditions (no action), surface water within the analysis area consists of stock tanks, 4 
ephemeral flows that occur as the result of precipitation events, as well as springs or seeps. Under the 5 
no action alternative, the Coronado has an ongoing responsibility for managing water resources on 6 
NFS lands (see FSMs 2670.12, 2670.32, 2620.5, and 2670.31 (U.S. Forest Service 2005a); the 1986 7 
forest plan, as amended (U.S. Forest Service 1986); and the ESA). The no action alternative would 8 
not change the Forest Service’s responsibility for managing water resources and would result in no 9 
further impacts to the quality of surface water resources. Grazing would continue in accordance with 10 
the approved forest plan and allotment management plans. Ephemeral washes in the analysis area 11 
would continue to flow in response to precipitation, and the sediment yield would continue at the 12 
current rate. Climate change would continue over time; anticipated decreases in winter precipitation 13 
could decrease the occurrence of ephemeral flows and thus the delivery of sediment downstream. 14 
Conversely, the anticipated increase in heavy rains would create higher peak flows with a greater 15 
capacity to carry sediment downstream. 16 



Population growth is expected to continue, and recreation within the area is expected to increase. This 17 
could result in greater ground disturbance and impacts to surface water quality.  18 



Based on analysis of existing stormwater samples, applicable surface water quality standards would 19 
likely continue to be exceeded at times in Barrel Canyon under the No Action alternative.20 











 



 



Table 100. Summary of Davidson Canyon existing baseflow water quality  1 



Parameter 
Numeric Surface 



Water Quality 
Standard* 



6/4/2002 
Davidson 1† 



(mg/L) 



6/4/2002 
Davidson 
2† (mg/L)



8/2/2002 
Davidson 
1† (mg/L)



10/3/2002 
Davidson 
2† (mg/L)



1/3/2003 
Davidson 
2† (mg/L)



5/8/2003 
Davidson 
1† (mg/L)



4/20/2010 
Reach 2 



Davidson 
Canyon‡ 
(mg/L) 



9/24/2010 
Reach 2 



Davidson 
Canyon‡ 
(mg/L) 



10/22/2008 
Lower 



Davidson 
Canyon‡ 
(mg/L) 



9/10/2012 



Davidson 
Canyon – 
At OAW 
Spring 
Source 



(mg/L)** 



11/20/2012 



Davidson 
Canyon – 
At OAW 
Spring 
Source 



(mg/L)** 



Alkalinity as Bicarbonate 
(HCO3) 



No standard 366 354 305 305 415 402 410 324 332 – – 



Alkalinity as CaCO3 No standard 300 290 250 250 340 330 – – – – – 
Aluminum  No standard <2.0 D <2.0 D <2.0 D <2.0 D <2.0 D <2.0 D 0.23 <0.100 <0.03 <0.2 T – 
Antimony 0.030 – 0.088D 



0.640 – 0.747T 
– – – – – – <0.00200 <0.0020 0.0012 <0.003 T 



<0.003D 
<0.003 T 
<0.003 D 



Arsenic  0.150 – 0.340 D 
0.030 – 0.200 T 



<0.005 D <0.005 D <0.005 D <0.005 D <0.005 D <0.005 D 0.0062 0.00407 0.0028 0.0023 T 
0.002 D 



<0.003 T 
<0.003 D 



Barium 98 T – – – – – – 0.348 0.16760 0.158 0.12 T – 
Beryllium  0.084 – 1.867 T – – – – – – <0.0005 <0.00050 <0.0001 <0.001 T <0.001 T 
Bicarbonate (HCO3) No standard – – – – – – 500 395 366 – – 
Cadmium 0.00147 – 0.03023 D 



0.050 – 0.700 T 
– – – – – – <0.0020§ <0.00200§ <0.0001 <0.001 T 



<0.001 D 
<0.001 T 
<0.001 D 



Calcium No standard 81 D 93 D 87 D 98 D 96 D 99 D 130 88.6 101 98 T 100 T 
Carbonate (CO3) No standard – – – – – – <20 <20.0 19.2 <6.0 T <6.0 T 
Chloride No standard 17 19 15 15 15 15 13 7.14 36.3 4.4 T 4.5 T 
Chromium 0.23067 – 1.773 D 



75 – 1,400 T 
– – – – – – <0.0050 <0.00500 <0.01 <0.01 T <0.01 T 



Copper 0.02928 – 0.04962 D 
0.5 – 1.3 T 



– – – – – – 0.0030 0.00200 <0.01 <0.01 T 
<0.01 D 



<0.01 T 
<0.01 D 



Field Conductivity (µS) No standard 726.6 794.1 723.3 793 791.3 778.3 1,016 606 696 610 700 
Field pH No standard 7.93 7.57 7.88 7.45 7.51 7.39 7.8 7.00 7.82 7.82 7.42 
Field Temperature (C) No standard 20.4 23.3 28 19.8 17.6 17.8 19.1 22.6 22.0 23.9 20.4 
Fluoride 140 0.48 0.52 0.48 0.48 0.64 0.47 <0.50 0.597 0.8 0.62 T 0.51 T 
Hardness as Calcium 
Carbonate (CaCO3) 



No standard 300 290 250 250 340 330 440 – 359 320 340 



Lab Conductivity (µS) No standard 740 790 600 780 760 770 910 663 727 – – 
Lab pH No standard 7.6 7.1 7.7 7.3 7.3 7.2 7.8 7.77 8.5 – – 
Total Dissolved Solids No standard 420 390 550 470 520 340 620 462 860 410 440 
Lead 0.01099 – 0.28085 D 



0.015 – 0.1 T 
– – – – – – <0.0020 <0.00200 <0.0001 <0.001 T 



<0.001 D 
<0.001 T 
<0.001 D 



Magnesium No standard 21 D 23 D 20 D 23 D 24 D 25 D 26 16.5 25.9 18 T 18 T 
Manganese 130.667 T – – – – – – 1.63 0.18130 0.032 0.058 T 0.057 T 
Mercury 0.00001 – 0.0024 D 



0.010 – 0.280 T 
– – – – – – <0.00002§ <0.00020§ <0.0002§ <0.0002§ T 



<0.0002
§ 
D 



<0.0002§ T 
<0.0002§ D 



Nickel 0.16804 – 1.513 D 
0.511 – 28 T 



– – – – – – <0.0050 <0.00500 <0.01 <0.01 T 
<0.01 D 



– 



Nitrate as N 3,733 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 – – – – – 
Nitrate/Nitrite as N No standard – – – – – – 0.25 <0.200 0.81 0.30 T <0.1 T 
Potassium No standard <5.0 D <5.0 D <5.0 D <5.0 D <5.0 D <5.0 D 3.7 2.84 3.5 2.1 T 2.2 T 
Selenium 0.002 – 4.667 T – – – – – – <0.0020 <0.00200 0.0022 <0.002 



T 
<0.001 



T 











 



 



Parameter 
Numeric Surface 



Water Quality 
Standard* 



6/4/2002 
Davidson 1† 



(mg/L) 



6/4/2002 
Davidson 
2† (mg/L)



8/2/2002 
Davidson 
1† (mg/L)



10/3/2002 
Davidson 
2† (mg/L)



1/3/2003 
Davidson 
2† (mg/L)



5/8/2003 
Davidson 
1† (mg/L)



4/20/2010 
Reach 2 



Davidson 
Canyon‡ 
(mg/L) 



9/24/2010 
Reach 2 



Davidson 
Canyon‡ 
(mg/L) 



10/22/2008 
Lower 



Davidson 
Canyon‡ 
(mg/L) 



9/10/2012 



Davidson 
Canyon – 
At OAW 
Spring 
Source 



(mg/L)** 



11/20/2012 



Davidson 
Canyon – 
At OAW 
Spring 
Source 



(mg/L)** 



Silicon Dioxide (SiO2) No standard 26 25 29 34 31 28 – – – – – 
Silver 0.03491 D 



4.667 – 8 T 
– – – – – – <0.0050 <0.005 <0.01 <0.01 T 



<0.01 D 
– 



Sodium No standard 48 D 45 D 50 D 43 D 49 D 44 D 40 36.1 51.4 25 T 25 T 
Sulfate (SO4) No standard 79 100 91 92 90 84 96 52.7 327 46 T 43 T 
Thallium 0.150 – 0.700 D 



0.001 – 0.075 T 
– – – – – – <0.0005 <0.00050 <0.0001 <0.001 T 



<0.001 D 
– 



Uranium  2.8 T – – – – – – 0.0061 0.00596 0.0067 – – 



Zinc 0.3793 D 
5.106 – 25 T 



– – – – – – <0.050 <0.050 <0.01 <0.05 T 
<0.05 D 



<0.05 T 
<0.05 D 



Notes:  1 
– = The sample was not analyzed for this parameter. 2 
Bold indicates an exceedance of surface water quality standard. 3 
Chromium assumed for purposes of analysis to be Chromium III.  4 
D – Dissolved. 5 
T – Total. 6 
“Davidson 1” is located south of I-10 near the unnamed spring at 31° 59′ 00″/ 110° 38′ 46″ (known as Reach 2 Spring in this EIS).  “Reach 2 Davidson Canyon” and “Davidson Canyon – At OAW Spring Source” also correspond to this location. 7 
“Davidson 2” is located near the confluence with Cienega Creek near the unnamed spring at 32° 00′ 54″/110° 38′ 54″ (known as Escondido Spring in this EIS). 8 
Location of “Lower Davidson Canyon” sample is not known. 9 
* Applicable surface water standards include Agriculture-Livestock Watering, Fish Consumption, Full Body Contact, Aquatic and Wildlife-Warmwater-Acute, Aquatic and Wildlife-Warmwater-Chronic. Range of standards shown. Hardness for all surface water standards assumed to be 400 10 
mg/L. 11 
† Pima Association of Governments Watershed Planning (2010h). 12 
‡ Rosemont Copper (2012f). Total alkalinity assumed to be measured as HCO3. Not known whether metal concentrations reflect total or dissolved. 13 
**ADEQ (2013). 14 
§ Indicates that the detection limit was above the surface water quality standard for at least one use. 15 











 



 



Table 101. Summary of Lower Cienega Creek existing baseflow water quality 1 



Parameter 
Numeric Surface 



Water Quality 
Standard* 



6/24/08 



Lower Cienega 
Creek (mg/L)** 



10/22/08 



Lower Cienega 
Creek (mg/L)** 



9/10/12 



Cienega Creek at 
Marsh Station 
Road (mg/L)*** 



11/20/12 



Cienega Creek at 
Marsh Station 
Road (mg/L)*** 



2/27/13 



Cienega Creek at 
Marsh Station 
Road (mg/L)*** 



4/18/13 



Cienega Creek at 
Marsh Station road 



(mg/L)*** 



Alkalinity as Bicarbonate (HCO3) No standard 275 278 – – – – 



Aluminum  No standard <0.03 <0.03 – – <0.2 T – 



Antimony 0.030 – 0.088D 
0.640 – 0.747T 



0.0005 <0.0004 <0.003 T 
<0.003 D 



<0.003 T 
<0.003 D 



<0.003 T 
<0.003 D 



<0.003 T 
<0.003 D 



Arsenic  0.150 – 0.340 D 
0.030 – 0.200 T 



0.0035 0.0030 0.0037 T 
0.0035 D 



0.0023 T 
0.0031 D 



<0.003 T 
<0.003 D 



<0.003 T 
<0.003 D 



Barium 98 T 0.054 0.060 – – 0.085 T – 



Beryllium  0.084 – 1.867 T <0.0001 <0.0001 <0.001 T <0.001 T <0.001 T <0.001 T 



Bicarbonate (HCO3) No standard 323 315 300 T 300 T – – 



Cadmium 0.00147 – 0.03023 D 
0.050 – 0.700 T 



<0.0001 <0.0001 <0.0001 T 
<0.0001 D 



<0.0001 T 
<0.0001 D 



<0.0001 T 
<0.0001 D 



<0.0001 T 
<0.0001 D 



Calcium No standard 186 148 170 T 130 T 170 T 160 T 



Carbonate (CO3) No standard 6 12 <6.0 T <6.0 T – – 



Chloride No standard 12.2 9.9 11 T 7.7 T 9.6 T 10 T 



Chromium 0.23067 – 1.773 D 
75 – 1,400 T 



<0.01 <0.02 <0.01 T <0.01 T <0.01 T <0.01 T 



Copper 0.02928 – 0.04962 D 
0.5 – 1.3 T 



<0.01 <0.02 <0.01 T 
<0.01 D 



<0.01 T 
<0.01 D 



<0.01 T 
<0.01 D 



<0.01 T 
<0.01 D 



Field Conductivity (µS) No standard 1,100 1,092 1,200 1,000 1,200 1,200 



Field pH No standard 6.23 6.86 7.75 7.62 7.97 7.66 



Field Temperature C No standard 25 22.3 24.2 17.9 15.0 18.0 



Fluoride 140 0.6 0.6 0.56 T 0.56 T 0.49 T 0.57 T 



Hardness as Calcium Carbonate 
(CaCO3) 



No standard 671 537 600 470 590 580 



Lab Conductivity (µS) No standard 1,400 1,160 – – – – 



Lab pH No standard 8.3 8.5 – – – – 



Total Dissolved Solids No standard 1,050 840 860 740 860 930 



Lead 0.01099 – 0.28085 D 
0.015 – 0.1 T 



<0.0001 <0.0001 <0.001 T 
<0.001 D 



<0.001 T 
<0.001 D 



<0.001 T 
<0.001 D 



<0.001 T 
<0.001 D 











 



 



Parameter 
Numeric Surface 



Water Quality 
Standard* 



6/24/08 



Lower Cienega 
Creek (mg/L)** 



10/22/08 



Lower Cienega 
Creek (mg/L)** 



9/10/12 



Cienega Creek at 
Marsh Station 
Road (mg/L)*** 



11/20/12 



Cienega Creek at 
Marsh Station 
Road (mg/L)*** 



2/27/13 



Cienega Creek at 
Marsh Station 
Road (mg/L)*** 



4/18/13 



Cienega Creek at 
Marsh Station road 



(mg/L)*** 



Magnesium No standard 50.1 40.7 43 T 33 T 44 T 43 T 



Manganese 130.667 T 0.017 0.09 0.15 T 0.02 T <0.01 T <0.01 T 



Mercury 0.00001 – 0.0024 D 
0.010 – 0.280 T 



<0.0002† <0.0002† <0.0002† T 
<0.0002† D 



<0.0002† T 
<0.0002† D 



<0.0002† T 
<0.0002† D 



<0.0002† T 
<0.0002† D 



Nickel 0.16804 – 1.513 D 
0.511 – 28 T 



<0.01 <0.01 – – <0.01 T 
<0.01 D 



– 



Nitrate/Nitrite as N No standard 0.03 0.68 0.28 T 0.34 T <0.10 T <0.10 T 



Potassium No standard 4.8 4.5 5.1 T 4.0 T 4.7 T 4.4 T 



Selenium 0.002 – 4.667 T <0.0001 0.0001 <0.002 T <0.001 T <0.003† T <0.002 T 



Silver 0.03491 D 
4.667 – 8 T 



– <0.02 – – <0.01 T 
<0.01 D 



– 



Sodium No standard 71.5 65.0 65 T 54 T 67 T 66 T 



Sulfate (SO4) No standard 486 365 400 T 270 T 370 T 400 T 



Thallium 0.150 – 0.700 D 
0.001 – 0.075 T 



<0.0001 <0.0001 – – <0.001 D – 



Uranium  2.8 T 0.0074 0.0054 – – – – 



Zinc 0.3793 D 
5.106 – 25 T 



<0.01 0.01 <0.05 T 
<0.05 D 



<0.05 T 
<0.05 D 



<0.05 T 
<0.05 D 



<0.05 T 
<0.05 D 



Notes: 1 
Additional water quality samples were also collected on Cienega Creek between 1987 and 1998; these samples are not included in this table 2 
– = Sample was not analyzed for this parameter. 3 
D – Dissolved. 4 
T – Total. 5 
“Lower Cienega Creek” sample location is below confluence with Davidson Canyon, but exact location is unknown. 6 
* Applicable surface water standards include Agriculture-Livestock Watering, Fish Consumption, Full Body Contact, Aquatic and Wildlife-Warmwater-Acute, Aquatic and 7 
Wildlife-Warmwater-Chronic. Range of standards shown. Hardness for all surface water standards assumed to be 400 mg/L.  8 



**Rosemont Copper (2012f)..  Not known whether metal concentrations reflect total or dissolved. 9 
*** ADEQ (Arizona Department of Environmental Quality 2013b) 10 



 11 
† Indicates that the detection limit was above the surface water quality standard for at least one use.  12 











 



 



Table 102. Results of baseline stormwater quality samples in Barrel Canyon  1 



 



Numeric 
Surface 
Water 



Quality 
Standard* 



(mg/L) 



7/1/2009 7/21/2009 9/6/2009 1/22/2010 8/11/2010 8/3/2011 9/11/2011  



Parameter 
RP2  



(mg/L) 



RP2 



(mg/L) 



RP2 



(mg/L) 



PSW5 



(mg/L) 



PSW5 



(mg/L) 



PSW5 



(mg/L) 



PSW5 



(mg/L) 



Range of 
results for 



all 
samples in 



Barrel 
Canyon 



and 
tributaries 



(mg/L) 



Aluminum 
(dissolved) 



No standard <0.10 0.19 <0.10 <0.10 <0.10 <0.10 <0.20 ND-3.7 
(0.02-2) 



Aluminum 
(total) 



No standard 120 400 370 84 65 377 379 ND-400 
(0.2-1) 



Antimony 
(dissolved) 



No standard <0.0020 <0.025 – <0.025 <0.0020 <0.0250 <0.0200 ND  
(0.002-0.1) 



Antimony 
(total) 



0.747 <0.200 <0.25 <0.25 <0.025 <0.0020 <0.0250 – ND-19.1 
(0.002-0.25)



Arsenic 
(dissolved) 



0.44 0.0100 0.029 <0.010 <0.010 <0.010 <0.0100 <0.0100 ND-0.029 
(0.01-0.1) 



Arsenic  
(total) 



0.28 <0.300† 0.45 0.34 0.11 0.037 0.263 0.459 ND-0.459 
(0.01-0.3)



Barium 
(dissolved) 



No standard 0.0468 0.062 0.032 0.024 0.078 0.031 0.0413 ND-0.316 
(0.01-1) 



Barium (total) 98 7.49 3.0 3.8 0.93 1.2 3.72 5.63 ND-7.49 
(0.1-1) 



Beryllium 
(dissolved) 



No standard <0.0005 <0.0020 <0.0020 <0.0020 <0.0020 <0.00200 <0.00400 ND  
(0.0005-0.1)



Beryllium 
(total) 



1.867 0.0552 0.030 0.027 0.0071 0.005 0.0262 0.0333 ND-0.0552 
(0.002-0.05)



Boron 
(dissolved) 



No standard <0.10 <0.10 <0.10 <0.10 <0.10 <0.100 <0.500 ND-0.19 
(0.05-1) 



Boron (total) 186.667 0.010 <1.0 <1.0 <0.10 <0.100 <0.100 0.164 ND-0.578 
(0.05-1) 











 



 



 



Numeric 
Surface 
Water 



Quality 
Standard* 



(mg/L) 



7/1/2009 7/21/2009 9/6/2009 1/22/2010 8/11/2010 8/3/2011 9/11/2011  



Parameter 
RP2  



(mg/L) 



RP2 



(mg/L) 



RP2 



(mg/L) 



PSW5 



(mg/L) 



PSW5 



(mg/L) 



PSW5 



(mg/L) 



PSW5 



(mg/L) 



Range of 
results for 



all 
samples in 



Barrel 
Canyon 



and 
tributaries 



(mg/L) 



Cadmium 
(dissolved) 



0.08761 <0.0020 <0.0030 <0.0030 <0.0030 <0.0030 <0.00300 <0.00500 ND 
(0.002-0.05)



Cadmium (total) 0.7 <0.200 0.053 0.039 0.011 <0.0030 0.0184 0.0398 ND-0.053 
(0.003-0.3) 



Calcium 
(dissolved) 



No standard 34 33 27 25 – – 25.6 ND-63 
(4) 



Calcium (total) No standard 1,000 620 640 150 110 452 1,880 7.1-1880 



Calculated 
Hardness as 
CaCO3 



No standard 2,836 2,616 2,420 568 385 1,843 5,446 – 



Chromium 
(dissolved) 



5.95 (CrIII) 
0.034 (CrVI) 



<0.0050 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 ND 
(0.005-0.1) 



Chromium 
(total) 



1400 (CrIII) 
2.8 (CrVI) 



<0.500 1.2 0.26 0.02 0.031 0.223 0.253 ND-1.2 
 (0.01-0.5) 



Copper 
(dissolved) 



0.08588 0.0497 0.032 0.022 0.038 0.012 0.0218 0.0252 ND-0.152 
(0.01-0.1) 



Copper (total) 1.3 8.53 29 9.1 2.4 0.58 7.94 9.88 ND-29 
(0.01-0.1) 



Fluoride 
(dissolved) 



No standard – <0.50 <0.50 <0.50 <0.50 – – ND 
(0.5) 



Fluoride (total) 140 – <0.50 <0.50 <0.50 <0.50 <0.050 <0.50 ND-0.17 
(0.05-0.5) 



Lead 
(dissolved) 



0.59271 <0.0020 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 ND-0.0748 
(0.002-0.15)



Lead (total) 0.015 4.64 6.5 3.8 0.52 0.2 2.52 2.19 ND-6.5 
(0.01-0.1) 











 



 



 



Numeric 
Surface 
Water 



Quality 
Standard* 



(mg/L) 



7/1/2009 7/21/2009 9/6/2009 1/22/2010 8/11/2010 8/3/2011 9/11/2011  



Parameter 
RP2  



(mg/L) 



RP2 



(mg/L) 



RP2 



(mg/L) 



PSW5 



(mg/L) 



PSW5 



(mg/L) 



PSW5 



(mg/L) 



PSW5 



(mg/L) 



Range of 
results for 



all 
samples in 



Barrel 
Canyon 



and 
tributaries 



(mg/L) 



Manganese 
(dissolved) 



No standard 0.265 1.3 <0.010 <0.010 <0.010 0.0151 <0.0200 ND-3.2 
(0.01-0.1) 



Manganese 
(total) 



130.667 39.3 29 24 5.4 3.3 18.5 23.2 ND-39.3 
(0.02-0.1) 



Magnesium 
(dissolved) 



No standard 2.2 2.6 1.8 1.8 1.1 1.42 1.65 ND-7.6 
(0.01-10) 



Magnesium 
(total) 



No standard 82 260 200 47 27 174 182 ND-260 
(10) 



Mercury 
(dissolved) 



0.005 <0.0002 – – <0.0002 <0.0002 <0.000100 <0.000100 ND 
(0-0.002) 



Mercury (total) 0.28 <0.0020 – – <0.0002 0.0004 0.0014 0.00176 ND-0.00176
(0.0001-



0.01) 



Molybdenum 
(dissolved) 



No standard 0.0129 0.023 <0.010 <0.010 <0.010 <0.010 0.0151 ND-0.095 
(0.01-0.1) 



Molybdenum 
(total) 



No standard <0.05 <0.10 <0.010 <0.010 <0.010 <0.010 0.0229 ND-0.0229 
(0.01-0.1) 



Nickel 
(dissolved) 



13.436 <0.0050 <0.010 <0.010 <0.010 <0.010 <0.0100 <0.0100 ND-4.84 
(0.005-0.1) 



Nickel (total) 28 <0.500 0.56 0.29 19 0.04 0.264 0.275 ND-19 
(0.01-0.5) 



Nitrate-Nitrite  
(as N) 



233.333 
(NO2) 



3733.333 
(NO3) 



– – 1.3 4.6 0.75 0.674 0.801 ND-8.3 
(0.1-1) 



Selenium 
(dissolved) 



4.667 <0.0020 <0.025 <0.025 <0.025 <0.0020 <0.0250 <0.0300 ND 
(0.002-0.1) 











 



 



 



Numeric 
Surface 
Water 



Quality 
Standard* 



(mg/L) 



7/1/2009 7/21/2009 9/6/2009 1/22/2010 8/11/2010 8/3/2011 9/11/2011  



Parameter 
RP2  



(mg/L) 



RP2 



(mg/L) 



RP2 



(mg/L) 



PSW5 



(mg/L) 



PSW5 



(mg/L) 



PSW5 



(mg/L) 



PSW5 



(mg/L) 



Range of 
results for 



all 
samples in 



Barrel 
Canyon 



and 
tributaries 



(mg/L) 



Selenium (total) 0.033 <0.200‡ <0.25† <0.25† <0.025† <0.0020 <0.0250 – ND-19.1 
(0.002-0.25)



Silver 
(dissolved) 



0.04962 <0.0010 <0.0050 <0.0020 <0.0050 <0.0050 <0.00500 <0.0200 ND-0.0341 
(0.001-0.05)



Silver (total) 4.667 <0.100 <0.050 <0.0200 <0.0050 <0.0050 0.0103 43.8 ND-43.8 
(0.005-0.1) 



Sulfate 
(dissolved) 



No standard – 3.5 <3.0 8.7 <3.0 – – ND-13 
(3) 



Sulfate (total) No standard – 3.6 <3.0 9 <3.0 2.13 3.89 ND-42  
(3-5) 



Thallium 
(dissolved) 



No standard <0.0005 <0.050 <0.0010 <0.050 <0.0005 <0.0500 <0.0200 ND-0.0099 
(0.0005-0.1)



Thallium (total) 0.075 <0.0500 <0.50† 0.0123 <0.050 0.0007 <0.0500 <0.0200 ND-0.181 
(0.0005-0.5)



Zinc (dissolved) 3.599 <0.050 <0.050 <0.050 <0.050 <0.050 <0.0500 <0.0300 ND 
(0.03-0.5) 



Zinc (total) 280 3.6 17 9.9 0.18 0.61 6.28 6.33 ND-17 
(0.003-0.5) 



Total 
Suspended 
Solids 



No standard – – – 4,800 11,000 33,800 12,500 ND-44800 
(10) 



Total Dissolved 
Solids 



No standard – 140 200 140 120 153 356 ND-436 
(10) 



Specific 
Conductance at 
25°C 



No standard – 210 – 180 170 229 172 99-870 



Source: Rosemont Copper (2012f). 1 











 



 



Notes:  1 
PSW5 and RP2 are the samples in Barrel Canyon closest to the future compliance point dam.  Note that samples on 9/4/09 and 7/21/11 were  not included both for space and 2 
for completeness.   3 
Range of results shown is for all stormwater samples collected in Barrel Canyon and its tributaries, which includes samples from 8 locations on 15 different dates.  These 4 
include sample locations in Barrel Canyon at Rosemont Junction, in Upper Barrel Canyon above the future compliance point dam, and at the confluence with McCleary, 5 
Scholefield, and Wasp Canyons. 6 
– = Sample was not analyzed for this parameter. 7 
ND – Not detected, with range of laboratory detection limits shown in parentheses 8 
Bold indicates an exceedance of surface water quality standard. 9 
* Range of numeric surface water quality standard shown for Aquatic and Wildlife-Ephemeral-Acute use and Partial Body Contact use; for standards that vary with hardness, 10 
the range shown is based on hardness of 400 mg/L as CaCO3. 11 
† Indicates that the detection limit was above the surface water quality standard . 12 
 13 
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Impacts Common to All Action Alternatives 1 



All of the alternatives, with the exception of the no action alternative, would result in surface water 2 
quality impacts to some degree. Direct impacts related to surface water quality that are common to all 3 
action alternatives include potential impacts from acid rock drainage, impacts from erosion and 4 
sedimentation, and impacts from other contaminants associated with industrial operations. Indirect 5 
impacts to surface water quality under each action alternative include potential changes in 6 
downstream geomorphology caused by changes in sediment yield. Although disturbed acreage varies 7 
slightly for each action alternative, there are no substantial differences in the type or magnitude of 8 
impacts on the watershed as a whole. Note, however, that there are several tables included in this 9 
section that describe the quantitative differences in impacts among all action alternatives. These 10 
tables are included in this section because, for the most part, the quantitative differences in impacts 11 
are minor and thus result in the same effects on the resource. These quantitative differences in 12 
impacts are not repeated in each action alternative’s subsection; rather, the reader is referred back to 13 
these tables in this section. The following impacts apply to all action alternatives. 14 



Surface Disturbance of Potentially  15 
Jurisdictional Waters of the United States 16 



WUS support riparian areas and provide natural erosion and sediment control across the watershed. 17 
They have the capacity to carry or reduce pollutants and nutrients; thus, their loss can indirectly affect 18 
surface water quality. Table 103 summarizes the direct impacts on potential WUS and the 19 
presence/absence of special aquatic sites for each alternative. Special aquatic sites, as defined in 40 20 
CFR 230.3(q-1), include sanctuaries, refuges, wetlands, mud flats, vegetated shallows, coral reefs, 21 
and riffle and pool complexes. One special aquatic site was identified within the project area and 22 
consists of wetlands associated with the Scholefield springs. The indirect impats shown in Table 103 23 
represent effects to WUS downstream of the mine site and outside of the mine footprint.  These 24 
indirect impacts are due to reduction in stormwater flows. 25 



Most of the impacts to WUS associated with the mine operations and the pit (i.e., the project area) 26 
would be permanent and extend throughout the premining, active mining, final reclamation and 27 
closure, and postclosure phases. These impacts include complete excavation of washes in the area of 28 
the pit and complete filling of washes in the areas of the plant site, waste rock facility, and tailings 29 
facility. Impacts to WUS associated with the utility corridor would primarily be limited to the 30 
premining phase and would include temporary excavation for pipeline placement, as well as 31 
permanent road crossings. The utility maintenance road, water supply pipeline, and electrical 32 
transmission line would be colocated within the same corridor in most places in order to minimize 33 
impacts to WUS. In general, impacts from linear features would have a small footprint in washes and 34 
would be temporary in nature, occurring only during construction, and would then be revegetated or 35 
otherwise stabilized following construction. Unlike the mine operations, linear construction does not 36 
tend to concentrate disturbance on a single stream channel like Barrel Canyon, and disturbance would 37 
be short lived rather than permanent. Disturbances from the pipeline and transmission line are 38 
expected to be relatively small (estimated to total 0.10 acres) and to be mitigated by best management 39 
practices for construction (i.e., structural erosion control techniques such as silt fences and straw 40 
bales, along with soil stabilization measures). The water line would be buried underneath potential 41 
WUS, and permanent impacts would result from the construction of road crossings and bank 42 
stabilization; specifications for burial have not been determined at this time. Power lines would be 43 
constructed aboveground with an unpaved associated access road, and no transmission poles would 44 
be constructed in washes. The only permanent impact to a wash would occur at culverted road 45 
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crossings and at no more than three utility poles in the steeper portions of the alignment through the 1 
Santa Rita Mountains. Where feasible, the potential WUS would be restored to preconstruction 2 
contours following construction of the transmission line and access road. Culverted road crossings 3 
would be designed with proper erosion control and energy dissipation measures; specifications for 4 
road crossings have not been determined at this time. Effective detention upstream of culverts would 5 
be designed so that they have the positive effect of reducing erosive peak flow and extending flow 6 
durations to promote better flow regimes, increase recharge, and generally improve habitat. 7 
Implementation of these erosion controls and the stormwater best management practices required 8 
under the stormwater pollution prevention plan would further prevent the potential for erosion during 9 
and after construction.  10 



All disturbed areas except the utility maintenance road would be hydroseeded with native grasses and 11 
completely stabilized following the premining phase.  12 



Table 103. Summary of impacts under each action alternative on potential WUS and 13 
the presence/absence of special aquatic sites  14 



Impact to Potential WUS  
(acres lost) 



Proposed 
Action  



Phased 
Tailings  



Barrel  
Barrel 
Trail  



Scholefield-
McCleary  



Mine operations and pit 
 Direct  
 Indirect 
 Total 



42.5 
36.9 
79.4 



41.8 
37.2 
79 



40.0 
28.4 
68.4 



50.0 
34.1 
84.1 



26.2 
22.7 
48.9 



Direct impacts from transmission line 0.25 
temporary 



0.05 
permanent 



Same as for 
proposed 



action 



Same as for 
proposed 



action 



Same as for 
proposed 



action 



Same as for 
proposed 



action 



Direct impacts from water line and 
utility maintenance road 



0.85 
temporary* 



0.2 permanent 



Same as for 
proposed 



action 



Same as for 
proposed 



action 



Same as for 
proposed 



action 



Same as for 
proposed 



action 



Special aquatic sites (number) 0 0 0 0 1 



Source: USACE Section 404(b)(1) Alternatives Analysis (see appendix A). 15 
* These numbers reflect the maximum impacts that would occur from the use of a standard trenching alternative at wash 16 
crossings. Though not planned, the use of jack-and-bore technology could reduce impacts to WUS. 17 



Sediment Yield and Changes in Geomorphology 18 



Potential indirect effects on surface water quality include changes in downstream sediment yield from 19 
the baseline caused by the loss of WUS and riparian areas and changes in downstream 20 
geomorphology caused by changes in sediment yield. 21 



WUS and vegetation associated with riparian habitat offer natural erosion control across the 22 
landscape. Dredging and filling these streams, along with clearing vegetation in the project area, 23 
would directly affect sediment yield generated from the project area. Changes in sediment yield are of 24 
concern for several reasons: (1) there would be a loss of soil from the project area; (2) movement of 25 
that soil into stream channels can affect water quality by increasing total suspended sediment in 26 
surface water flows; and (3) changes in sediment yield can result in geomorphological changes to 27 
downstream washes, causing problems with soil scour or aggradation. The impacts to soil loss from 28 
the project area are discussed in detail in the “Soils and Revegetation” resource section in this 29 
chapter. The impact of the movement of soil from the project area is analyzed in this resource section 30 
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and is based on sediment modeling performed by Tetra Tech (Zeller 2010a). Impacts to the 1 
geomorphology of downstream washes are also discussed in this resource section. 2 



One of the major functions of a stream is to transport sediment. Ephemeral channels such as those 3 
found in the project area have a cyclical pattern of infill and erosion. In this pattern, sediment 4 
movement usually occurs as pulses associated with flash thunderstorm flows that push large amounts 5 
of coarse sediment through the system (Levick et al. 2008). Long-term stream sedimentation behavior 6 
is based on the equilibrium between erosion and deposition of sediment delivered to the system. 7 
When that delivery system is disrupted or altered, changes to stream aggradation (the rising of the 8 
grade of a stream bed) and scour (the erosive removal of sediment from a stream bed) can occur until 9 
the system reaches equilibrium once again.  10 



Sediments in ephemeral channels are usually deep, consisting mostly of sand and gravels. While 11 
sediment-laden runoff is not desirable, a decrease in sediment production in headwaters could cause 12 
narrowing of channels as sediment-starved waters cut into channel deposits left by larger flows. This 13 
downcutting can ultimately increase the gradient of the channel and would be likely to result in the 14 
formation of discontinuous gullies as gradient adjustments shift farther and farther downstream. 15 
Additionally, as channels become narrower and alluvial bed material is removed, out-of-bank flows 16 
become reduced, and formerly rich flood plain areas can become hydrologically disconnected. This 17 
disrupts water, sediment, and nutrient enrichment of these areas (Levick et al. 2008).  18 



In response to public comment, the Coronado contracted an independent geomorphic assessment of 19 
Barrel Canyon to determine the current geomorphic condition of the drainage and qualitatively assess 20 
the potential that geomorphic changes could occur with the development of the project (Patterson and 21 
Annandale 2012). Based on field observations, Patterson and Annandale (2012) determined that: (1) 22 
Barrel Canyon is a sediment-transport limited system; and (2) there are two grade controls between 23 
the project area and the confluence of Barrel and Davidson Canyons.  24 



 A sediment-transport limited system means that there is more sediment in the system than the 25 
flowing water can transport during normal or even flood-flow conditions; this is common in 26 
ephemeral streams due to the flashy nature of flows. Flashy flows emanating from large 27 
precipitation events pick up sediment in a pulse of water and then deposit it quickly as flows 28 
recede, forming a poorly sorted loose layer in the streambed. The bed materials observed in 29 
Barrel Canyon consist of a thick layer of unconsolidated sands, gravels, and cobbles, typical 30 
of sediment-transport limited systems. Other evidence of a sediment-transport limited system 31 
observed in the field includes angular particles, localized erosion that does not propagate 32 
upstream, and deposited materials on top of bedrock and under the SR 83 bridge.  33 



 Grade control in a system limits the extent of any potential change in a system gradient. Two 34 
grade control structures occur in Barrel Canyon downstream of the proposed project: one is 35 
manmade (the bridge at SR 83), and one is natural (the occurrence of bedrock within the 36 
streambed upstream of its confluence with Davidson Canyon). 37 



Patterson and Annandale (2012) concluded that, based on three geophysical variables (sediment 38 
availability, channel geometry, and water flow), the proposed mine would not have a significant 39 
impact to the geomorphology of Barrel and Davidson Canyons. First, this conclusion is supported by 40 
the fact that the availability of loose sediment on the surface of the catchment surrounding Barrel and 41 
Davidson Canyons would continue to supply sediment to the streams, regardless of the presence of 42 
the project. Thus, the amount of sediment supplied is greater than what the flowing water can carry in 43 
the transport limited nature of the system. With respect to the Outstanding Arizona Waters in lower 44 
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Davidson Canyon, the area affected by the proposed mine is relatively small (13 percent), compared 1 
with the entire catchment upstream of the Outstanding Arizona Waters. Any changes in sediment load 2 
would not significantly impact the fluvial geomorphology of the stream system; moreover, the 3 
estimated impact of total change in sediment load in lower Davidson Canyon (roughly 4 percent) 4 
would be within the normal variation of an ephemeral fluvial system. 5 



Second, the presence of a bedrock grade control structure would prevent streambed degradation, and 6 
the sediment transport capacity of flowing water would be maintained, regardless of the presence of 7 
the proposed project. In a fluvial system, grade controls limit the extent of erosion both upstream and 8 
downstream.  9 



Third, waterflow is a factor. Given the spatial variability of storms in this region, precipitation does 10 
not often fall evenly over the entire Davidson Canyon watershed. Spatially variable precipitation 11 
would result in waterflow (and the transport of sediment) from various locations throughout the 12 
watershed at different points in time. The nature of storm variability and the nature of the transport-13 
limited system would remain relatively unchanged, regardless of the presence of the mine. Therefore, 14 
it is reasonable to expect that the system would not degrade, particularly in the lower reaches of 15 
Davidson Canyon near the Outstanding Arizona Waters.  16 



A second independent analysis of geomorphological changes was made by Rosemont Copper 17 
(2012a). Field investigations into the channel morphology of Davidson Canyon conducted by Tetra 18 
Tech (2010a) indicated that the system currently is either in equilibrium with respect to sediment load 19 
or that the sediment supply to the head reaches of the canyon is slightly greater than the transport 20 
capacity of the wash. This excess transport capacity would tend to modify, at least to some degree, 21 
the tendency for scour that would occur as a result of reductions in sediment yield. 22 



Sediment delivery was modeled to the USGS gaging station in Lower Barrel Canyon Wash, the 23 
downstream stormwater control point for postmining conditions for each alternative (Zeller 2010a, 24 
2011b). Sediment from the project area would enter stormwater flows through erosion of native soils 25 
and waste rock; the tailings area would be protected from erosion by waste rock buttresses. 26 
Stormwater management facilities onsite have been designed to maintain total suspended sediment 27 
concentrations in stormwater runoff similar to baseline conditions. The prediction of future sediment 28 
loads under each alternative uses standard erosion modeling techniques that consider soil, vegetation, 29 
and rainfall characteristics but that do not require baseline sediment loads to be known. The lack of 30 
samples of baseline sediment load in stormwater in the project area does not affect the analysis. 31 
Further, sediment transport modeling (such as HEC-6) was not conducted; the Coronado determined 32 
that applying such models to an ephemeral system (Duan et al. 2008; Ruff et al. 1986) would not 33 
further inform the analysis. Sediment yield for the baseline condition (no action alternative) and all 34 
action alternatives is summarized in table 104. 35 



A comparison of the results of each action alternative with baseline conditions indicates that sediment 36 
delivery to the USGS gaging station would be reduced to varying degrees for each alternative. This 37 
reduction would primarily be the direct result of the reduction in the contributing watershed area.  38 



  39 
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Table 104. Summary of postmine average annual sediment delivery to the USGS 1 
gaging station for each alternative  2 



Condition 



Contributing 
Watershed 



Area 
(square 
miles) 



Average 
Annual 



Sediment 
Delivery* 



(acre-feet) 



Sediment 
Concentration*



(parts per 
million) 



Percent 
Change in 



Annual 
Sediment 



Delivery from 
Baseline 



Percent 
Change in 
Sediment 



Concentration 
from Baseline 



No action – as 
modeled 



14 16.0 16,407 – – 



No action – as 
sampled 



– – 
4,800 – 33,800 



– – 



Proposed action  6.82 7.84 16,194 −51.3 −1.3% 
Phased Tailings  7.06 8.12 16,210 −49.6 −1.2% 
Barrel  11.33 10.88 13,686 −32.4 −16.5% 
Barrel Trail  8.65 9.95 16,273 −38.2 −0.8% 
Scholefield-
McCleary 



10.35 11.90 16,317 −26.1 −0.5% 



Sources: Zeller (2012; 2010a; 2010b). 3 
* Based on sediment delivery to the USGS gaging station in Lower Barrel Canyon. 4 



Based on Tetra Tech (Zeller 2010a) baseline sediment delivery modeling, the average amount of 5 
sediment expected from the types of watersheds found within the project area is 1.15 acre-feet of 6 
sediment per year per square mile of watershed. The estimated decrease in sediment yield from 7 
disturbed areas upstream of the USGS gaging station ranges from approximately 26 to 51 percent, 8 
depending on the action alternative. This decrease in sediment yield would primarily be the result of 9 
the changes in the contributing watershed area, which would be caused by capture from mine 10 
facilities.  11 



All action alternatives would result in a reduction in sediment yield from the Barrel Canyon 12 
watershed. Overall sediment concentrations would not change substantially (approximately 13,600 to 13 
16,300 mg/L) and would remain within the range observed in stormwater samples collected from 14 
Barrel Canyon (up to 33,000 mg/L). The redesigned stormwater management for the Barrel 15 
Alternative would reduce the sediment concentration more than the other alternatives; with respect to 16 
total suspended sediment concentrations, this reduction in sediment yield would be beneficial in 17 
maintaining the water quality of ephemeral stormflows. No change in the geomorphology of the 18 
channel is expected to occur as a result of this change in sediment yield for any alternatives.  19 



Monitoring Intended to Assess Potential Geomorphological Impacts 20 



In consideration of the uncertainty associated with predicting geomorphological changes, a 21 
monitoring components have been incorporated into the mitigation and monitoring plan (see 22 
appendix B for full details). The monitoring includes: 23 



 Sediment transport monitoring. The movement of sediment between the mine facility and 24 
SR 83 would be monitored to identify areas of scour or aggradation that could be caused by 25 
changes in sediment load and surface flow. 26 



Location and Duration of Surface Water Quality Impacts 27 



The reach of Barrel Canyon that could be affected is approximately 2.5 miles long, from the USGS 28 
gaging station to the confluence with Davidson Canyon. The bridge at SR 83, just downstream of the 29 
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gaging station, has been identified as a point of concern for potential changes in geomorphology of 1 
the channel, scour in particular. This reach of Barrel Canyon represents approximately 23 acres of 2 
stream channel that could be impacted by the reduction in sediment load. However, according to 3 
Patterson and Annandale (2012), the presence of sediment on bedrock near the bridge indicates the 4 
abundant availability of sediment in the system, and the bridge serves as a grade control that limits 5 
the erosion capacity of the stream. The reach of Davidson Canyon that could potentially be affected is 6 
approximately 14 miles long, from the confluence with Barrel Canyon to the confluence with 7 
Cienega Creek. This reach of Davidson Canyon represents approximately 234 acres of stream 8 
channel that could be impacted by the reduction in sediment load. The duration of these impacts 9 
would be throughout the active mine life, gradually reducing as areas are revegetated and 10 
reclaimed. A lesser level of impact would be expected to occur in perpetuity. While some ephemeral 11 
streamflow and sediment yield would be expected to return to Barrel and Davidson Canyons 12 
postclosure because of the gradual reduction in active stormwater control, the mine pit would always 13 
act to capture precipitation, and hydrologic conditions would not be expected to return to premine 14 
levels. The analyses conducted indicate that these impacts would not occur downgradient of the 15 
natural bedrock control into the lower reaches of Davidson Canyon. The bedrock control is located in 16 
Barrel Canyon upstream of its confluence with Davidson Canyon; it is made of erosion-resistant 17 
bedrock and would continue to control the stream gradient for an extremely long time (Patterson and 18 
Annandale 2012; Rosemont Copper Company 2012a). 19 



Potential for Acid Rock Drainage 20 



Acid rock drainage is a natural process that takes place as mineralized rock surface areas are oxidized 21 
when they are exposed to weathering and when the resulting stormwater runoff, or drainage, from the 22 
rock becomes acidic. As the drainage becomes more acidic, it has an increased capacity to leach out 23 
other elements, particularly metals, from the rock. This can result in polluted runoff, which can 24 
impact the quality of surrounding surface water bodies. Acid rock drainage occurs naturally in the 25 
environment at a very slow pace, but mining activities accelerate the process by exposing a large 26 
amount of rock to weathering in a short amount of time. Additionally, mine-processed rock and 27 
fractured waste rock have an increased amount of exposed surface area that can come into contact 28 
with water and oxygen. 29 



Alkalinity in mine runoff water primarily comes from dissolved carbonate. When mine water has a 30 
pH greater than 4.5, it is said to be alkaline and has the capacity to neutralize acid. However, it is the 31 
net alkalinity (alkalinity greater than acidity) or net acidity (acidity greater than alkalinity) of the 32 
water that determines whether the mine rock contains enough alkalinity to neutralize the mineral 33 
acidity before it is eventually used up and comes to equilibrium (Metesh et al. 1998). 34 



At the Rosemont Copper Mine, the ore is contained primarily within limestone and skarn 35 
(metamorphosed limestone) rocks, with minor amounts in quartz monzonite porphyry (igneous), 36 
andesite (volcanic), and arkose (sandstone) rocks. Waste rock would also be composed of these same 37 
rock types. Geological materials at the project area were characterized using a variety of geochemical 38 
analyses; see the “Groundwater Quality and Geochemistry” resource section for a full summary of all 39 
tests conducted. 40 



In general, the total sulfide content of host rock at the project area is low, less than 3 percent. 41 
Although sulfide mineralization is present at the project area, acid-neutralizing limestone (calcium 42 
carbonate) is abundant (Tetra Tech 2010b, 2010c). Additionally, topsoil samples were collected and 43 
analyzed for their acid-generating potential (Tetra Tech 2010e). In these static tests, 11 percent of the 44 
topsoil samples (2 out of 19) and 5 percent of the rock samples (11 out of 226) indicated the potential 45 
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for acid generation. Static testing is generally considered a preliminary screening analysis, with more 1 
reliable kinetic testing conducted if there are indications that there may be acid-generating potential. 2 
Sixteen rock samples were selected for further kinetic testing. When the majority of these materials 3 
were subjected to long-term humidity cell testing, the leachate pH remained neutral, and the trends in 4 
sulfate, iron, and acidity provided no indication of sulfide oxidation. One rock type, Bolsa Quartzite, 5 
was shown to produce net acidity during humidity cell testing as a result of sulfide oxidation. 6 



At the conclusion of the proposed project, final reclamation of the project area would include 7 
reclamation and closure of the facilities and final regrading and revegetation of the “Rosemont 8 
Ridge” landform. The landform would consist of waste rock from the open pit, a closed heap leach 9 
facility (except under the Barrel Alternative), and a closed dry-stack tailings facility; these facilities 10 
would all be buttressed and capped with inert or acid-neutralizing waste rock. Direct precipitation and 11 
runoff from the landform have the potential to generate acid rock drainage because sulfide minerals, 12 
such as those proposed to be mined, have the potential to generate sulfuric acid when exposed to 13 
water and air. Based on the overall abundance of potential acid-neutralizing rock types, as defined by 14 
geochemical sampling and testing, it is believed that the naturally occurring lime content of the ore-15 
bearing and waste rock material would neutralize any sulfuric acid produced in the processed ore 16 
(tailings) or waste rock and that the generation of acid rock drainage is unlikely (Tetra Tech 2010b). 17 
Because the tailings and heap leach facilities, as well as any waste rock with potentially acid-18 
generating material, would be buttressed and capped with inert or acid-neutralizing rock, the potential 19 
for acid rock drainage is considered low.  20 



Rosemont Copper has calculated predictions of the tonnages of each rock type by year that would be 21 
encountered as mining progresses and has calculated the percentage of rock that has been 22 
characterized as either non-potentially acid generating or potentially acid generating (Williamson 23 
2012). The percentage of total potentially acid-generating waste mined relative to the total waste 24 
mined is predicted for each year beginning in year 1 of active mining and continuing to year 21 of 25 
active mining. In any given year, the percent of potentially acid-generating waste mined averages 9 26 
percent a year, with the highest amount, 16 percent, being predicted for year 4 of active mining.  27 



Also calculated was the weighted average net neutralization potential for waste rock by year during 28 
active mining. The net neutralization potential is the difference between the acid neutralization 29 
potential and the acid-generating potential expressed as tons of calcium carbonate equivalent per 30 
kilotons of sample. In accordance with ADEQ (2004) best available demonstrated control technology 31 
guidance, if the net neutralization potential is less than −20, it can be considered acid generating; 32 
between −20 and +20, the waste has the potential to form acid, and when the net neutralization 33 
potential is above +20, the waste can be generally considered non-acid generating. Calculated net 34 
neutralizing potential for waste rock mined per year ranges from 75 to more than 500, with a running 35 
annual average value of 225 for the projected life of the mine. Thus, the waste rock as a whole can 36 
generally be considered non-acid generating. 37 



Encapsulation of rock believed to have acid rock drainage potential and continual testing of waste 38 
rock for acid rock drainage potential are design elements of the proposed action and all action 39 
alternatives that would mitigate potential acid rock drainage. The waste rock would be managed 40 
during mining by monitoring potentially acid-generating and non-acid-generating materials and 41 
placing materials in designated areas. Modeling results show that Bolsa Quartzite was the only non-42 
ore rock type that indicated a net capacity to generate acidic drainage (Tetra Tech 2010b, 2010c). 43 
Potentially acid-generating waste rock would not be used for construction of the perimeter buttresses, 44 
tailings starter buttresses, drains, or channel grading fills but instead would be placed in the interior of 45 
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waste rock facility and would be encapsulated by the acid-neutralizing and non-acid-generating waste 1 
materials (Tetra Tech 2009a). Inert or acid-neutralizing waste rock shall be used to build haul roads 2 
and buttresses around waste rock and tailings facilities to provide a buffer zone that would isolate 3 
potentially acid-generating materials from water infiltration and discharge.  4 



The above design is intended to eliminate or reduce the potential for any acid rock drainage; proper 5 
implementation of this design and placement of waste rock and tailings is critical. The methodology 6 
for stacking and placing waste rock and tailings was submitted to the ADEQ as part of the aquifer 7 
protection permit application (Krizek 2011). The aquifer protection permit was issued to Rosemont 8 
Copper on April 3, 2012. 9 



Routine inspections of the waste rock facility would be performed from the time construction begins 10 
and would continue after significant rainfall events for the term of the ADEQ Aquifer Protection 11 
Permit. Inspections would include a visual assessment of the integrity of the waste rock facility . 12 
Additionally, monitoring at the compliance point dam or sediment control structures located 13 
downgradient of the waste rock facility shall serve as a final control point where water would be 14 
temporarily impounded.  15 



The compliance point dam, as detailed in the following section, would be the final sediment pond 16 
located at the outlet of Barrel Canyon. The location for the compliance point dam was chosen because 17 
it is the downgradient edge of the collective drainages associated with project activities. It is here that 18 
final water quality testing for contaminants of concern (as required by the stormwater permit) would 19 
be performed prior to release into the natural channel (Tetra Tech 2009a).  20 



Because inert or acid-neutralizing waste rock would be used to build buttresses around waste rock 21 
and tailings facilities to provide acid buffering, there is little potential for acid rock drainage. Proper 22 
implementation of the waste rock stack design and routine inspections of the waste rock facility are 23 
components of the ADEQ Aquifer Protection Permit. Modeling and geochemical analysis indicate 24 
that acid rock drainage is unlikely to occur. However, if acid rock drainage were to occur, it would be 25 
identified early during the planned testing of stormwater under the stormwater permit. 26 



The acid base accounting tests on composite samples (Tetra Tech 2010b), subsequent kinetic testing 27 
(Tetra Tech 2010c), assessment of the ability of the waste rock to control acid rock drainage, and 28 
implementation of the  measures required under the aquifer protection permit indicate that there is a 29 
low probability for impacts to surface water quality to occur from acid rock drainage (Tetra Tech 30 
2010c). 31 



In June 2012, further refinements to the Barrel Alternative resulted in removal of the heap leach 32 
facility. As a result, some ore that otherwise would have been piled in the lined heap leach facility 33 
would be placed in the unlined waste rock facility. The Coronado requested that Rosemont Copper 34 
revise the percentages of potentially acid-generating waste rock due to this change, as well as the 35 
overall calculation of neutralization potential. Revised calculations indicate minor changes in 36 
percentage and timing of placing waste rock but nothing that changes the overall conclusions. For the 37 
refined Barrel Alternative without the heap leach facility, in any given year the percentage of 38 
potentially acid-generating waste mined that is likely to produce acid drainage averages 10 percent a 39 
year, with the highest amount, 16 percent, still being predicted for year 4 of active mining. Similarly, 40 
calculated net neutralizing potential for waste rock mined per year still ranges from 75 to more than 41 
500, with a running annual average value of 225 for the projected life of the mine, as described in the 42 
“Potential for Acid Rock Drainage” part of this resource section (Rosemont Copper Company 2012e).  43 
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Monitoring Intended to Assess Potential Acid Rock Drainage 1 



In consideration of public concerns regarding the uncertainty associated with interpreting the 2 
potential for acid rock drainage, three monitoring components have been incorporated into the 3 
“Mitigation and Monitoring Plan” (see appendix B for full details). Two of these are required under 4 
the permits that have been issued to Rosemont Copper: 5 



 Reduction of the potential for acid generation from tailings and waste rock. 6 
Geochemical testing has indicated that there is adequate neutralization capacity in the overall 7 
waste rock composition to prevent potential acid generation. However, proper placement of 8 
the waste rock is necessary to allow this buffering capacity to be effective. This mitigation 9 
involves requirements for the segregation and encapsulation of potentially acid-generating 10 
waste rock with rock that has buffering capabilities in order to reduce the risk of potential 11 
acid generation. This is required under the aquifer protection permit issued to Rosemont 12 
Copper.  In comments, the ADEQ confirmed that any synthetic precipitation leachate 13 
procedure testing performed that indicates concentrations of metals above aquifer water 14 
quality standards, would require segregation of that waste rock. 15 



 Detention and testing of stormwater. This mitigation measure requires detention and 16 
testing of stormwater quality from perimeter waste rock buttress areas for water quality 17 
testing prior to flowing downstream of the mine site. This would also allow for a reduction in 18 
suspended sediment in stormwater flows before flowing downstream. This is required under 19 
the stormwater permit issued to Rosemont Copper. 20 



The Coronado has required an additional monitoring measure in order to ascertain that the reactivity 21 
of the waste rock pile is fully understood in order to ensure an adequate closure design is 22 
implemented.  23 



 Additional waste rock and tailings characterization. During operations, additional waste 24 
rock characterization tests, above and beyond those required by the aquifer protection permit, 25 
would be required to be conducted on waste rock and tailings. This additional analysis 26 
includes requirements for humidity cell testing, whole rock chemistry, and mineralogical 27 
analysis in addition to the acid-base accounting and leachate testing already being conducted 28 
for the aquifer protection permit. 29 



Potential for Other Contaminants in Runoff 30 



Regardless of the acid generation potential of the waste rock, other naturally occurring contaminants 31 
could potentially occur in surface water when waste rock comesinto contact with stormwater. The 32 
heap leach and dry-stack facilities would not be exposed to surface runoff, nor would the plant site or 33 
processing facilities. Precipitation falling on these areas during operations would be fully contained 34 
and not released downstream, and post-closure the heap leach (except for the Barrel alternative) and 35 
dry-stack tailings facility will be capped with waste rock. However, during operations and post-36 
closure the waste rock facility would be exposed to surface runoff that leaves the project area and 37 
could have the potential to impact surface water quality. Therefore, it is appropriate to analyze the 38 
potential water quality resulting from contact between precipitation and the waste rock.  39 



Public comments raised the concern for elevation of nitrogen concentrations in groundwater and 40 
surface water due to the residue from the use of ammonium nitrate on site. This potential is analyzed 41 
in the “Groundwater Quality and Geochemistry” resource section of chapter 3 and is not reiterated 42 
here, although applicable to surface water quality. 43 
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A prediction of water quality from precipitation contacting waste rock can be based on the results of 1 
leachate testing, specifically tests conducted using the synthetic precipitation leaching procedure.  2 
This testing was conducted by Rosemont Copper in order to support the aquifer protection permit 3 
process; see the “Groundwater Quality and Geochemistry” resource section for a full summary of all 4 
tests conducted.  A total of 67 of these tests were conducted on a variety of core samples that 5 
represent the major waste rock types to occur in the waste rock facility.  The prediction of runoff 6 
water quality was made by averaging the sample results by waste rock type, and then calculating a 7 
weighted average based on the percentage of each waste rock type to be present in the waste rock 8 
facility (table 105).  Full details of the assumptions used in this analysis and detailed discussion of the 9 
uncertainties involved can be found in the project record (SWCA Environmental Consultants 2013k).   10 



Barrel Canyon has applicable surface water quality standards:  the acute standard for Aquatic & 11 
Wildlife-Ephemeral, and the Partial Body Contact standard.  Predicted water quality for runoff from 12 
waste rock does not exceed any applicable water quality standards in Barrel Canyon with the 13 
exception of dissolved silver. The predicted concentration of dissolved silver in stormwater runoff 14 
from the waste rock facility is 0.0025 mg/L, compared to the surface water quality standard of 15 
0.00081 mg/L.    16 



A total of 18 stormwater samples have been collected from Barrel Canyon and its tributaries and 17 
analyzed for dissolved silver (see table 102).  For 16 of these samples, the laboratory detection limits 18 
are greater than the surface water quality standard; therefore it is not possible to use these samples to 19 
assess the current ability of existing stormwater to meet surface water quality standards.  The 20 
remaining two samples of existing stormwater quality in Barrel Canyon and its tributaries exceed the 21 
surface water quality standard for dissolved silver.   22 



There are two mitigation measures that make this estimate of water quality a conservative prediction 23 
(SWCA Environmental Consultants 2013k).  The most important is the requirement for Rosemont 24 
Copper to continually characterize waste rock during operations, and segregate any waste rock that 25 
shows acid generation potential or potential to cause water quality problems.  This testing is required 26 
under the Aquifer Protection Permit (Krizek 2011).  Rosemont Copper is prohibited by the permit 27 
from placing problematic waste rock on the perimeter buttresses or in water conveyance channels.  28 
The prediction of runoff water quality assumes the ability of all waste rock types to interact with 29 
stormwater; in reality, those waste rock types that are most likely to contribute to water quality 30 
problems, including dissolved silver, would not have an opportunity to contact stormwater.    31 



In addition, during operations and post-closure, stormwater would not be allowed to flow off of any 32 
areas of the waste rock facility until reclamation has been completed.  During reclamation, a cover of 33 
growth media derived from on-site soils would be placed over the waste rock.  For most of the waste 34 
rock facility, stormwater would be in contact with this soil, not with waste rock.  However, some 35 
contact between stormwater and wasterock is still likely to occur in the stormwater conveyance 36 
channels, which would likely not have any soil cover.  Geochemical tests have been conducted on soil 37 
samples as well as waste rock (see table 105).  Predicted water quality for runoff from soil also  38 
exceeds water quality standards in Barrel Canyon for dissolved silver, as well as total lead and 39 
dissolved mercury.  40 



Concerns have also been raised for the potential for seepage from the tailings facility to enter the 41 
aquifer and “daylight” in Barrel Canyon downstream from the mine.  The impacts of and potential for  42 
this occurrence is analyzed in the “Groundwater Quality and Geochemistry” resource section.  43 
Similar geochemical tests (i.e., synthetic precipitation leaching procedure) for tailings samples have 44 
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been included in table 105 for comparison.  Predicted water quality in the event tailings seepage were 1 
to appear in Barrel Canyon exceeds applicable water quality standards for dissolved silver, dissolved 2 
cadmium, total and dissolved lead, dissolved mercury, and total selenium. 3 



The three predictions of water quality shown in table 105 represents a range of possible outcomes for 4 
runoff in Barrel Canyon, each with different probabilities of occurring.  It is known for certain that 5 
stormwater would contact both soils and waste rock in some manner.  The most likely scenario would 6 
involve stormwater contacting both soil cover (on the slopes of the waste rock facility) and waste 7 
rock (in the conveyance channels of the waste rock facility).  The percentage contribution from each 8 
source is not possible to easily predict, nor are the beneficial effects of waste rock segregation able to 9 
be predicted.  Dissolved silver is the only constituent that would be likely to exceed surface water 10 
standards under any waste rock/soil mixing scenario.  As noted, dissolved silver already exceeds 11 
surface water standards in existing runoff in Barrel Canyon.  Tailings seepage would have more 12 
problematic constituents, but as analyzed in the “Groundwater Quality and Geochemistry” resource 13 
section the probability of tailings “daylighting” in Barrel Canyon is low.   14 



 15 



  16 



Requirements for Control of Water Quality under Stormwater Permit 17 



Discharge of stormwater that would exceed the surface water quality standard for any contaminant, 18 
including dissolved silver, lead, and mercury, in Barrel Canyon is prohibited under Rosemont 19 
Copper’s stormwater permit. All discharges to WUS, including stormwater discharges from mining 20 
operations, require permitting under Section 402 of the CWA. In Arizona, Section 402 is administered 21 
by the ADEQ through the Arizona Pollutant Discharge Elimination System program. Rosemont 22 
Copper was issued authorization to discharge stormwater under the Arizona Pollutant Discharge 23 
Elimination System Mining Multi-Sector General Permit by ADEQ on February 4, 2013. Rosemont 24 
Copper is required to maintain coverage under this permit (or other applicable Arizona Pollutant 25 
Discharge Elimination System permit), until the site has been released from applicable State or 26 
Federal reclamation requirements. 27 



The permit requires Rosemont Copper to select, design, install, and implement control measures 28 
(including best management practices), as appropriate, to ensure the discharge meets applicable water 29 
quality standards. The permit does not dictate the specific control measures that must be 30 
implemented; Rosemont Copper is able to modify control measures as needed, provided that 31 
stormwater discharges meet standards. 32 
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Table 105. Predicted stormwater runoff water quality (in mg/L) and applicable surface water standards in Barrel 1 
Canyon 2 



 



Predicted 
Runoff 
Water 



Quality 
from 



Waste 
Rock 



(mg/L) 



Precited Runoff 
Water Quality 



from Soil Cover 
(mg/L) 



Predicted 
Tailings Seepage 



Water Quality 
(mg/L) 



Surface Water 
Standard for 
Partial Body 



Contact (mg/L) 



Surface Water 
Standard for 
Aquatic and 



Wildlife 
Ephemeral – 
Acute (mg/L) 



Existing Water 
Quality in Barrel 
Canyon (mg/L) 



Aluminum 
(total)† 



0.2050 0.4870 0.0800 No standard No standard ND-400 
(0.2-1) 



Antimony 
(total) 



0.0100 0.0052 0.0100 0.747 No standard ND-19.1 
(0.002-0.25) 



Arsenic 
(dissolved) 



0.0130 0.0335 0.1687 No standard 0.44 ND-0.029 
(0.01-0.1) 



Arsenic (total) 0.0130 0.0335 0.1687 0.28 No standard ND-0.459 
(0.01-0.3) 



Barium (total) 0.0071 0.0047 1.6680 98 No standard ND-7.49 
(0.1-1) 



Beryllium 
(total) 



0.0010 0.0010 0.0010 1.867 No standard ND-0.0552 
(0.002-0.05) 



Boron (total) Not 
sampled 



Not sampled Not sampled 186.667 No standard ND-0.578 
(0.05-1) 



Cadmium 
(total) 



0.0010 0.0010 0.0840 0.7 No standard ND-0.053 
(0.003-0.3) 



Cadmium 
(dissolved) 



0.0010 0.0010 0.0840 No standard 0.01049 ND 
(0.002-0.05) 



Calcium (total) 16.42 6.6 10.9 No standard No standard 7.1-1880 



Chloride 
(total)† 



0.9634 0.5357 0.3950 No standard No standard ND-34 
(2.5) 



Copper (total)† 0.0085 0.0067 0.0050 1.3 No standard ND-29 
(0.01-0.1) 



Copper 
(dissolved) 



0.0085 0.0067 0.0050 No standard No standard ND-0.152 
(0.01-0.1) 
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Predicted 
Runoff 
Water 



Quality 
from 



Waste 
Rock 



(mg/L) 



Precited Runoff 
Water Quality 



from Soil Cover 
(mg/L) 



Predicted 
Tailings Seepage 



Water Quality 
(mg/L) 



Surface Water 
Standard for 
Partial Body 



Contact (mg/L) 



Surface Water 
Standard for 
Aquatic and 



Wildlife 
Ephemeral – 
Acute (mg/L) 



Existing Water 
Quality in Barrel 
Canyon (mg/L) 



Fluoride 
(total)† 



0.3316 0.2063 1.27 140 No standard ND-0.17 
(0.05-0.5) 



Iron (total)† 0.1638 0.2433 0.0300 No standard No standard ND-889 
(0.2-1) 



Lead (total) 0.0048 0.0151 0.1692 0.015 No standard ND-6.5 
(0.01-0.1) 



Lead 
(dissolved) 



0.0048 0.0151 0.1692 No standard 0.05657 ND-0.0748 
(0.002-0.15) 



Manganese 
(total)† 



1.064 0.0161 0.0020 130.667 No standard ND-39.3 
(0.02-0.1) 



Magnesium 
(total) 



0.0069 0.8167 0.2000 No standard No standard ND-260 
(10) 



Mercury (total) 0.0002 0.0101 0.2000 0.28 No standard ND-0.00176 
(0.0001-0.01) 



Mercury 
(dissolved) 



0.0002 0.0101 0.2000 No standard 0.005 ND 
(0-0.002) 



Molybdenum 
(total) 



0.0405 0.0117 0.0750 No standard No standard ND-0.0229 
(0.01-0.1) 



Molybdenum 
(dissolved) 



0.0405 0.0117 0.0750 No standard No standard ND-0.095 
(0.01-0.1) 



Nickel (total) 0.0050 0.0050 0.0050 28 No standard ND-19 
(0.01-0.5) 



Nickel 
(dissolved) 



0.0050 0.0050 0.0050 No standard 2.116 ND-4.84 
(0.005-0.1) 



Nitrate + 
Nitrite 



0.0310 Not sampled 0.0400 233.333 (NO2) 
3733.333 (NO3) 



No standard ND-8.3 
(0.1-1) 
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Predicted 
Runoff 
Water 



Quality 
from 



Waste 
Rock 



(mg/L) 



Precited Runoff 
Water Quality 



from Soil Cover 
(mg/L) 



Predicted 
Tailings Seepage 



Water Quality 
(mg/L) 



Surface Water 
Standard for 
Partial Body 



Contact (mg/L) 



Surface Water 
Standard for 
Aquatic and 



Wildlife 
Ephemeral – 
Acute (mg/L) 



Existing Water 
Quality in Barrel 
Canyon (mg/L) 



Potassium 
(total) 



2.933 1.503 0.7400 No standard No standard ND-13 
(0.5-5) 



Selenium 
(total) 



0.0200 0.0200 0.0967 4.667 0.033 ND-19.1 
(0.002-0.25) 



Silver (total)† 0.0025 0.0025 0.0025 4.667 No standard ND-43.8 
(0.005-0.1) 



Silver 
(dissolved) 



0.0025 0.0025 0.0025 No standard 0.00081 ND-0.0341 
(0.001-0.05) 



Sodium (total) 4.167 6.1 2.395 No standard No standard ND-69 
(2-20) 



Sulfate (SO4) 
(total)† 



33.13 1.98 13.475 No standard No standard ND-42  
(3-5) 



Total dissolved 
solids† 



78.41 Not sampled 39.5 No standard No standard ND-436 
(10) 



Thallium 
(total) 



0.0082 0.0028 0.0075 0.075 No standard ND-0.181 
(0.0005-0.5) 



Uranium 
(total) 



0.0022 0.0034 Not sampled 2.8 No standard Not sampled 



Zinc (total) † 0.0058 0.0066 0.0050 280 No standard ND-17 
(0.003-0.5) 



Zinc 
(dissolved) 



0.0058 0.0066 0.0050 No standard 0.565 ND 
(0.03-0.5) 



Sources: Garrett (2013) 1 
Notes: 2 
Predicted values for dissolved and total concentrations are the same, based on synthetic precipitation leaching procedure results (see Garrett 2013 for discussion) 3 
Shading indicates that the constituent is required to be sampled for under the stormwater permit. 4 
Bold indicates a predicted exceedance of the designated surface water quality standards. 5 
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– = Not detected. 1 
Range of results shown is for all stormwater samples collected in Barrel Canyon and its tributaries, which includes samples from 8 locations on 15 different dates 2 
ND – Not detected, with range of laboratory detection limits shown in parentheses 3 



 4 
* This constituent is subject to surface water quality standards for this designated use based on dissolved concentrations. The ADEQ has developed tables for this 5 
constituent, and the standards vary, depending on the designated use and measured hardness of the water taken during the sample (see appendix A (AAC R18-11)). 6 
Dissolved standards are based on a calculated hardness of 45 mg/L CaCO3, which is based on a weighted average calcium concentration of 16.42  mg/L and a weighted 7 
average magnesium concentration of 1.06 mg/L. 8 
† A secondary drinking water standard maximum contaminant level has been established for these constituents.  9 











 



 



In order to determine whether water quality standards are met, the permit requires water quality 1 
monitoring of stormwater discharges at any outfall locations (i.e., where the facility discharges into a 2 
WUS, including dry washes). Analyses must be conducted for pH, hardness, and metals (antimony, 3 
arsenic, beryllium, cadmium, copper, iron, lead, mercury, nickel, selenium, silver, zinc), as shown in 4 
table 105. If at any time the Rosemont Copper becomes aware, or ADEQ determines, that the 5 
facility’s discharge causes or contributes to an exceedance of an applicable water quality standard, 6 
then Rosemont Copper is required to take corrective action, document the corrective actions, and 7 
report the corrective actions to ADEQ.  8 



It should be noted that while coverage under the Multi-Sector General Permit has been issued by 9 
ADEQ, ADEQ has yet to conduct a review of the Stormwater Pollution Prevention Plan (Rosemont 10 
Copper Company 2013).  It is under ADEQ’s jurisdiction to determine whether or not the planned 11 
stormwater controls contained in the Stormwater Pollution Prevention Plan would be protective of 12 
water quality in downstream waters.  Upon review of the Plan, ADEQ may require additional 13 
stormwater controls or may require coverage under a different stormwater permitting program. 14 



Potential for Meeting Narrative Surface Water Quality Standards 15 



As described earlier, narrative surface water quality standards have been established by the State of 16 
Arizona in addition to numeric standards. With regard to narrative surface water quality standards, 17 
water quality described in table 105 is not expected to contain oil or grease; is not expected to be 18 
toxic to humans, animals, plants, or other organisms; and is not expected to discolor or create an off-19 
taste or odor. The potential to meet narrative standards for taste and odor can be assessed by 20 
comparing surface water quality data in table 105 with the EPA Secondary Drinking Water Standards. 21 
The EPA secondary standards are not applicable to surface runoff in any way, but they are useful for 22 
assessing impacts to taste and odor and other aesthetic concerns. These nonmandatory standards were 23 
established for 15 constituents that could cause offensive taste, odor, color, corrosivity, foaming, or 24 
staining in drinking water. These constituents do not present a risk to human health, and the EPA 25 
Secondary Drinking Water Standards are not enforceable; rather, they are guidelines for suggested 26 
maximum contaminant levels that have been set with the aesthetic quality of water in mind (U.S. 27 
Environmental Protection Agency 2012h).  28 



Based on the analysis results presented in table 105, current secondary maximum contaminant levels 29 
are not exceeded for chloride, copper, fluoride, iron, manganese, silver, sulfate, total dissolved solids, 30 
or zinc.  The predicted concentration of aluminum in stormwater runoff (0.2050 mg/L) exceeds the 31 
secondary maximum contaminant level (0.05 – 0.20 mg/L).  Elevated aluminum levels can cause 32 
discoloration of water.  Aluminum levels as high as 400 mg/L have been observed in stormwater 33 
samples collected from Barrel Canyon and its tributaries; in fact, 36 of 38 existing stormwater 34 
samples exceeded the secondary maximum contaminant level for aluminum. 35 



Sediment Control Measures 36 



Application to ADEQ for coverage under the General Permit for Stormwater Discharges requires the 37 
following: (1) analytical monitoring of stormwater discharges for parameters specific to the copper-38 
mining sector; and (2) development of a stormwater pollution prevention plan to outline best 39 
management practices that would be used to minimize the discharge of pollutants in stormwater from 40 
the site. The stormwater pollution prevention plan for the project would identify the stormwater 41 
outfalls, control measures, monitoring schedule, and analytical parameters that would be monitored 42 
as part of the project (Rosemont Copper Company 2013). 43 











 



 



Every action alternative proposes to employ methods during the premining and active mining phases 1 
to control sediment loading off the mine site; the methods vary by alternative but generally have the 2 
same objectives and effectiveness. For the Barrel Alternative, sediment structures would be installed 3 
throughout the mine site to temporarily capture stormwater for the purpose of reducing total 4 
suspended solids in stormwater runoff. These basins would be unlined and sized according to the 5 
upstream disturbed catchment area. They would be designed out of porous waste rock and serve as 6 
temporary structures where stormwater velocities would be slowed to allow for settling sediments 7 
before the stormwater seeps through the rock fill and progresses downstream. The sediment structures 8 
would be located based on topography, and as the mining operation progresses some structures may 9 
be abandoned and others constructed downstream. Additionally, two permanent sediment control 10 
structures, one in the Barrel Canyon drainage and one in Trail Creek drainage, would be placed just 11 
downstream of the wraparound diversion channels at the toe of the slope. 12 



For the remaining action alternatives, the primary stormwater control feature includes sediment 13 
basins located on top of tailings and waste rock benches. For the Phased Tailings and Barrel Trail 14 
Alternatives, flowthrough underdrains designed to carry stormwater offsite would incorporate starter 15 
embankments designed to filter sediment before it enters the drain and protective geotextile liners in 16 
the drain to filter out sediment before stormwater is released in the natural channel. The Phased 17 
Tailings and Barrel Trail Alternatives would also incorporate a geomembrane covering for the 18 
underdrains to prevent comingling of stormwater and tailings seepage. 19 



A small dam, referred to as the compliance point dam, has been designed for temporary impoundment 20 
at the lower end of the Barrel Canyon drainage before stormwater is slowly released into the natural 21 
drainage. This dam would be built under all alternatives, but for the Barrel Alternative there would be 22 
two such dams, one on each drainage, receiving discharge from the waste rock and tailings facilities. 23 
This rock dam would be approximately 6 feet tall and has been designed as a porous, flowthrough 24 
sediment pond with a relatively small capacity of 2 acre-feet. It would be constructed during the 25 
premining phase using inert or acid-neutralizing waste rock and would provide the last point of 26 
detention in the series of stormwater controls and a point for surface water flows to be monitored and 27 
tested; the Arizona Pollutant Discharge Elimination System permitting program has chemical and 28 
sediment content monitoring requirements for any stormwater that is discharged offsite.  29 
The compliance point dam would be constructed as an unlined embankment, and normally, the area 30 
behind the embankment would be empty. Water would be temporarily impounded behind the dam 31 
during storm events and then would be slowly released downstream through the porous rock-fill 32 
embankment. The design of the compliance point dam is such that large flows are expected to overtop 33 
and occasionally destroy the dam. If the dam were damaged by a storm event, it would be repaired 34 
and rebuilt as necessary. Because the compliance point dam would be constructed of inert rock, has a 35 
small capacity, would be rebuilt, and is not considered a dam under the jurisdiction of dam safety 36 
regulations, any possible effects of the dam’s being destroyed are considered insignificant. Depending 37 
on reclamation success of the facility slopes, the compliance point dam would be evaluated and 38 
removed during the final reclamation and closure phase under the CWA permitting program in place 39 
at that time. 40 



Cooperating agencies have commented on the potential for unregulated discharge of stormwater that 41 
has been in contact with ore bodies and mine processing facilities in the event that the compliance 42 
point dam is overtopped and destroyed, which could happen with some frequency.  This concern is 43 
based on a misunderstanding of the purpose of the compliance point dam.  The stormwater reaching 44 
the compliance point dam is not halted or retained by the dam in any way and will flow downstream 45 
in any case.  The dam allows for some settling of sediment, detains stormwater temporarily, and 46 











 



 



allows for a convenient location to collect stormwater samples.  The dam does not, however, prevent 1 
stormwater from flowing downstream.   2 



In addition, the stormwater reaching the dam would not at any time have contacted tailings, ore 3 
stockpiles, or processing facilities.  Stormwater from those areas are completely retained on-site in 4 
various stormwater ponds and are not allowed to discharge downstream under any scenario.  5 
Stormwater reaching the compliance point dam has only been in contact with waste rock, either 6 
flowing off of the perimeter buttress, the waste rock facility, or once closed, the waste rock cap over 7 
the tailings facility.   8 



Conclusions of Ability to Meet Surface Water Quality Standards 9 



Based on available information, the following conclusions can be drawn from the analysis regarding 10 
the ability of surface water quality to meet both numeric and narrative water quality standards: 11 



 Geochemical testing conducted for waste rock characterization indicates that the potential for 12 
acid rock drainage to occur is low. 13 



 Applicable surface water standards have been exceeded in at least some stormwater samples 14 
in Barrel Canyon and its tributaries for total silver, total arsenic, total and dissolved copper, 15 
total lead, total selenium, and total thallium..  16 



 Predictions of runoff water quality from the tailings and waste rock facilities from all action 17 
alternatives is not expected to degrade the existing surface water quality in the project area, 18 
when consideration is given to mitigation measures.  Predicted concentrations of dissolved 19 
silver exceed surface water standards; concentrations of dissolved silver currently exceed 20 
standards in some stormwater samples collected from Barrel Canyon and its tributaries.  21 



 Mitigation measures include the required segregation of problematic waste rock under the 22 
aquifer protection permit, and the placement of growth media overtop of waste rock. 23 



 Under the stormwater permit, discharge of stormwater containing concentrations of any 24 
constituents above surface water quality standards in Barrel Canyon would be prohibited. 25 
Rosemont Copper would be required to implement control measures to reduce  26 
concentrations if occurring.  27 



 Narrative standards are predicted to be met, with the exception of aluminum, which is already 28 
present in most of the existing stormwater samples collected from Barrel Canyon and its 29 
tributaries. 30 



 Permit requirements would also prohibit any discharges that occur to surface waters in Barrel 31 
Canyon from causing or contributing to a decrease in the existing water quality of the 32 
downstream Outstanding Arizona Waters in Davidson Canyon (AAC R-18-11-101). Potential 33 
impacts to the Outstanding Arizona Waters are analyzed in the “Seeps, Springs, and Riparian 34 
Areas” resource section of this chapter. 35 



 Because the action alternatives are designed to contain stormwater contacting processing 36 
facilities, tailings, or ore onsite and because monitoring protocols would be put in place at the 37 
point of compliance, the potential for other contaminants to enter surface water is considered 38 
low.  39 



Proposed Action and Action Alternatives  40 



With the exception of the varying amount of impacts associated with each alternative as listed in 41 
tables 103 and 104, there are no further impacts solely specific to a particular action alternative. 42 











 



 



Cumulative Effects 1 



The analysis area for cumulative effects on surface water quality is identical to that described in the 2 
“Surface Water Quantity” resource section, as are the reasonably foreseeable actions that could 3 
contribute to a cumulative impact to surface water quality.  4 



The reasonably foreseeable actions discussed in the “Surface Water Quantity” resource section all 5 
have not only the potential to change the amount of surface water flows in the analysis area but would 6 
represent additional disturbance that could increase erosion in the analysis area, which would impact 7 
surface water quality. As a whole, these changes are unlikely to be significant when assessed in the 8 
context of the watershed as a whole.  9 



Climate Change 10 



With regard to surface water quality, the climate change feature of concern is the predicted increase in 11 
extreme rainstorms and flooding across the desert Southwest. This predicted change in weather 12 
patterns could have an effect on the quality of stormwater runoff. An increase in more extreme 13 
rainstorms and flooding would create higher volumes of surface flow passing through the ephemeral 14 
channels in a shorter period of time. This would increase the potential for erosion and sediment-laden 15 
flows. The deposition and aggradation of sediment associated with extreme flooding would affect 16 
channel geomorphology and increase the potential for channel downcutting. 17 



Mitigation Effectiveness  18 



Mitigation and Monitoring – Forest Service 19 



 Growth media salvage and application. In order to support reclamation activities, soil and 20 
other growth media would be salvaged, stored, and applied to the surface of the perimeter 21 
waste rock buttress and waste rock and tailings facilities in order to facilitate revegetation. 22 



 Revegetation of disturbed areas with native species. Reclamation efforts would include 23 
revegetation of native grasses, forbs, shrubs, and trees on areas disturbed by mining and mine 24 
related activities. Revegetation would include detection and treatment of invasive weed 25 
species. 26 



 Concurrent placement of perimeter buttress. Placement of the perimeter buttress allows 27 
reclamation activities to take place earlier, concurrent with mine operations.  28 



 Sediment transport monitoring. The movement of sediment between the mine facility and 29 
SR 83 would be monitored to identify areas of scour or aggradation that could be caused by 30 
changes in sediment load and surface flow. 31 



 Additional waste rock and tailings characterization. During operations, additional waste 32 
rock characterization tests, above and beyond those required by the aquifer protection permit, 33 
would be required to be conducted on waste rock and tailings. This additional analysis 34 
includes requirements for humidity cell testing, whole rock chemistry, and mineralogical 35 
analysis in addition to the acid-base accounting and leachate testing already being conducted 36 
for the aquifer protection permit. 37 



 Location, design, and operation of facilities and structures intended to route 38 
stormwater around the mine and into downstream drainages. Stormwater is not allowed 39 
to contact mine processing facilities or waste rock, but is routed around operations instead.  40 
This reduces the potential for exposure of stormater to potential contaminants. 41 











 



 



 Recordation of a restrictive easement on private land parcels in Davidson Canyon to 1 
compensate for impacts to WUS and provide other benefits. Rosemont Copper would 2 
record restrictive covenants to preclude real estate development and similar land use 3 
activities. Managed grazing, cultural, and some low impact public use (hiking, bird watching, 4 
minor forms of hunting) would be allowed in some locations. These lands total 383 acres and 5 
include portions of ephemeral wash, riparian habitat in Davidson Canyon, Barrel Canyon, 6 
and Mulberry Canyon, upland buffer habitat adjacent to riparian areas, and 3 springs. 7 



 Plant site location and design adjustments to reduce impacts to biological resources. The 8 
entire plant site is sited and designed to reduce its size and overall footprint and to use gravity 9 
instead of pumping to move process water where possible.  10 



 Establishment of the Cienega Creek Watershed Conservation Fund, to be used for 11 
future mitigation to in the Cienega Creek watershed. Rosemont Copper would establish 12 
an endowment and provide $2,000,000 of funding. This fund would essentially be established 13 
as a resource to help restore the watershed to a functioning ecosystem and as a mechanism to 14 
promote adaptive management and allow flexibility in mitigation to achieve desired 15 
outcomes in light of future uncertainties. 16 



 Monitoring to determine impacts from pit dewatering on downstream sites in Barrel 17 
and Davidson Canyons. Monitoring would be conducted of surface water, alluvial 18 
groundwater, and deeper groundwater at sites in Barrel and Davidson Canyons. Several 19 
locations have already been installed and are being actively monitored, whereas others would 20 
require access from landowners. 21 



 Removal of unneeded facilities during closure. These facilities include buildings, the plant 22 
site, some roads, the perimeter and security fence, power supply line, piping systems, and 23 
water supply pipeline. The plant site would be recontoured and revegetated with native 24 
vegetation. Building foundations would either be removed or broken up and buried. 25 
Reclamation and revegetation of this area would minimize erosion and allow stormwater 26 
flow to be returned to the watershed. 27 



 Hazardous materials containment and management. In order to reduce potential human 28 
health and environmental risks, hazardous materials and substances would be managed and 29 
contained within facilities that are designed, constructed, and maintained to meet applicable 30 
laws and regulations. These facilities would include leak containment and recovery systems 31 
as required and adequate stormwater management and drainage systems to prevent 32 
contamination of outside containment areas. An explosives and blasting management 33 
procedure would be required to be implemented to ensure that best management practices are 34 
applied. 35 



 Limiting ground-disturbing activities between perimeter fence and security fence. Any 36 
additional soil disturbance between the security fence and perimeter fence would be limited. 37 



Mitigation and Monitoring – Other Regulatory and Permitting Agencies 38 



 Power line and water line locations. The final location of the power line as considered by 39 
the ACC was the shortest route, minimizing soil disturbance. 40 



 Paving of mine roads. Paving of certain roads with the mine is required under the air quality 41 
permits and would also serve to reduce the potential for erosion of soil from disturbed road 42 
areas. 43 











 



 



 Design and location of the heap leach facility to reduce potential impacts to 1 
groundwater and surface water quality. The heap leach facility has been designed and 2 
located to reduce the risk of potential contamination of groundwater from seepage. It is 3 
designed to collect all possible drainage and solution; it is located on top of a stable rock 4 
location; the liner system is designed to meet requirements of the aquifer protection permit; 5 
and the facility would be encapsulated by waste rock at closure to protect it from stormwater 6 
infiltration. 7 



 Reduction of the potential for acid generation from tailings and waste rock. 8 
Geochemical testing has indicated that there is adequate neutralization capacity in the overall 9 
waste rock composition to prevent potential acid generation. However, proper placement of 10 
the waste rock is necessary to allow this buffering capacity to be effective. This mitigation 11 
involves requirements for the segregation and encapsulation of potentially acid-generating 12 
waste rock with rock that has buffering capabilities in order to reduce the risk of potential 13 
acid generation. 14 



 Equipment and methods to keep potentially contaminated water from being released 15 
into the environment. This mitigation measure requires the use of lined ponds; retention of 16 
all contact stormwater for reuse as process water; and the installation of overflow alarms to 17 
alert operators of a potential overflow situation. Many of these mitigation components are 18 
required under the aquifer protection permit or stormwater permit. 19 



 Control and recycling of process water. This mitigation measure would result in an overall 20 
reduction in fresh water use and avoidance of potentially contaminated discharges by 21 
containing all process water in lined facilities, to be recycled back into the process stream to 22 
offset fresh water use.  23 



 Processing and placement of tailings to reduce water content and overall footprint. The 24 
use of dry-stack tailings instead of traditional slurry tailings would allow for a much smaller 25 
footprint for the tailings facility, minimizing soil disturbance. 26 



 Detention and testing of stormwater. This mitigation measure requires detention and 27 
testing of stormwater quality from perimeter waste rock buttress areas for water quality 28 
testing prior to flowing downstream of the mine site. This would also allow for a reduction in 29 
suspended sediment in stormwater flows before flowing downstream. 30 



 Implementation of stormwater pollution prevention plan. Required under the stormwater 31 
permit for the mine, implementation of the stormwater pollution prevention plan would 32 
include use of structural sediment controls and best management practices intended to 33 
minimize the potential for erosion from the mine site. 34 



Mitigation and Monitoring – Rosemont Copper 35 



 Elimination of future development of private lands on top of waste rock and tailings. 36 
Disallowing future soil disturbance on top of the reclaimed waste rock and tailings facilities 37 
would minimize the potential for future soil disturbance that would reverse reclamation and 38 
revegetation efforts. 39 



Conclusion of Mitigation Effectiveness 40 



Many of the above mitigation measures are either design features or permit requirements, and their 41 
effectiveness has been analyzed as direct and indirect effects. Several design features would minimize 42 
the amount of surface disturbance and therefore would minimize the potential for erosion that would 43 











 



 



affect surface water quality. Concurrent reclamation and the removal of unneeded facilities during 1 
closure would effectively reduce the effects of erosion from the project area through successful 2 
revegetation. Limiting ground-disturbing activities between the perimeter fence and the security fence 3 
would reduce the potential for impacts to surface water quality from erosion. 4 



Under the Arizona Aquifer Protection Permit program, all permitted facilities must use the best 5 
available demonstrated control technology to minimize or eliminate discharges. To do so, a mine has 6 
the option of selecting prescriptive control technologies or analyzing site-specific controls. 7 
Prescriptive control technologies are generally considered to be the more conservative and protective 8 
approach. Rosemont Copper chose to adopt prescriptive best available demonstrated control 9 
technologies in their permit application. Permitted facilities include the dry-stack tailings facility 10 
(unlined), the process water temporary storage pond (lined), the primary settling basin (lined), the 11 
raffinate pond (lined), the heap leach pad (lined), the pregnant leach solution pond (lined), the 12 
stormwater pond (lined), the waste rock facility (unlined), and the nonmunicipal solid waste landfill 13 
(lined).  14 



The heap leach facility is further designed to prevent potential discharge of contaminants, for all 15 
alternatives except for the Barrel Alternative. The heap leach facility is designed and situated to 16 
collect all possible drainage and solution. It is on top of a stable rock location and would be 17 
encapsulated by waste rock to protect from stormwater infiltration up to the maximum reasoned 18 
storm event. Additional design features are intended to route stormwater around the mine, thus 19 
preventing contact with potential contaminants associated with plant site or ore stockpiles, and for 20 
detaining stormwater for testing prior to release downstream. These design features would be 21 
effective at reducing the potential for impacts to surface water quality at the mine site or downstream. 22 



As a whole, the body of waste rock is expected to have little potential for acid rock drainage, as there 23 
are significant quantities of acid-neutralizing rock and relatively little potentially acid-generating 24 
waste rock. However, proper placement of these two types of waste rock is necessary to take 25 
advantage of the acid neutralization potential. A waste rock segregation plan has been incorporated 26 
into the design of the facility and would be informed by continued monitoring and testing of waste 27 
rock for acid-generating potential as it is developed from the mine and placed into the waste rock 28 
facility. Proper implementation of the waste rock segregation plan would be effective at reducing the 29 
potential for impacts to surface water quality. 30 



Hazardous materials would be managed as required under various permits, including MSHA 31 
requirements and ADEQ requirements for storage and secondary containment that would be specified 32 
in the stormwater pollution prevention plan required under the stormwater permit. Proper 33 
management of hazardous materials would be effective at reducing the potential for impacts to 34 
surface water quality. In particular, proper blasting management procedures would be effective at 35 
reducing nitrogen residue that could accumulate in the forming pit lake or impact downstream surface 36 
water. 37 



Mitigation measures and best management practices associated with implementation of the 38 
stormwater pollution prevention plan are intended to reduce the potential for surface water quality 39 
impacts from improper use, storage, or disposal of petroleum products and other chemicals. 40 
Implementation of these best management practices as well as structural erosion controls would also 41 
reduce the potential for surface water quality impacts from sediment.  42 











 



 



As part of the CWA 404 permit requirements, a restrictive covenant would be recorded on 574 acres 1 
downstream of the project area in lower Davidson Canyon that would preclude real estate 2 
development and restrict grazing. This would effectively mitigate impacts to surface water quality by 3 
protecting upland buffer habitat adjacent to washes and restricting land use to low-impact uses such 4 
as hiking, bird watching, and managed grazing. It should also be noted that sufficiency of the 5 
mitigation on the Davidson Canyon parcels or Sonoita Creek Ranch to offset impacts to jurisdictional 6 
WUS has yet to be determined by the USACE. 7 



 8 



The effectiveness of the Cienega Creek conservation fund would depend on the nature of the projects 9 
funded, but in general projects would be expected to be beneficial to surface waters within the area. 10 



In addition to the mitigation measures described above, which would effectively avoid, minimize, 11 
reduce, rectify, or compensate for impacts, a suite of monitoring measures is also proposed or 12 
required under permits. These measures generally would not be effective as mitigation but rather 13 
would provide a means for monitoring potential changes to surface waters within the analysis area.  14 



Effects of Amending the Coronado Forest Plan 15 



The effects to surface water quality from amending the Coronado Forest Plan are described under 16 
“Direct and Indirect Effects” above. The amendment would remove the following current 17 
management area standards and guidelines related to surface water quality: 18 



MA 1: 19 



1. Restore to satisfactory watershed condition, on an emergency basis, watersheds or portions of 20 
watersheds when damaged.  Watershed treatment is a low priority in this Management Area.  21 
Water and soil resources improvements may consist of channel stabilization and revegetation 22 
using native or nonnative species. 23 



MA4: 24 



1. Restore damaged watersheds to a satisfactory watershed condition.  Watershed treatment is a 25 
high priority in this Management Area.  Watershed maintenance and improvement may 26 
consist of channel stabilization, activities to increase water infiltration, and revegetation using 27 
native or non-native species. 28 



2. Manage all programs to eliminate or minimize onsite and downstream water pollution. 29 



3. Provide, to the extent possible, conservation pools and minimum streamflows in authorizing 30 
or developing water storage impoundments and diversion projects. 31 



MA 7A 32 



1. Restore damaged watersheds to satisfactory watershed condition.  Watershed treatment is a 33 
high priority in this Management Area.  Watershed maintenance and improvement may 34 
consist of channel stabilization and revegetation using native or non-native species. 35 



2. Manage all programs to eliminate or minimize onsite and downstream water pollution. 36 











 



 



The new management area 16 contains a standard and guideline under Watershed and Soil 1 
Maintenance and Improvement that would apply to both groundwater quantity and quality: 2 



1. To the extent practicable, mining facilities and reclamation should strive to emulate natural 3 
hydrologic functions. 4 



Approval of the Forest Plan amendment would allow actions that would result in impacts to surface 5 
water quality. With all of the action alternatives, there is a potential for elevated dissolved silver 6 
levels in runoff from waste rock; sediment loads would decrease downstream; and jurisdictional 7 
waters of the U.S would be directly impacted. Refer to the description of direct, indirect and 8 
cumulative effects presented earlier in this section for further information. 9 













 



Seeps, Springs, and Riparian Areas 1 



Introduction 2 



One widespread public comment received on the DEIS concerned the organization of the document 3 
because the discussion of riparian areas was addressed in multiple resource sections, including the 4 
four water resource sections and the “Biological Resources” resource section. For the FEIS, the 5 
analysis of impacts to riparian areas has been consolidated into this new section, along with analysis 6 
of impacts to seeps and springs, as well as perennial waters. 7 



As used in this document, the word “riparian” is used to describe plant communities associated with 8 
natural washes, rivers, ponds, and springs; this definition encompasses a wide spectrum of vegetation 9 
types, from wetland areas that might be found along Cienega Creek to the dry washes found on much 10 
of the proposed mine site itself. In general, reference in this EIS to “riparian areas” includes not only 11 
the riparian vegetation itself (xeroriparian, mesoriparian, or hydroriparian) but any related water 12 
sources and the aquatic habitat they represent. 13 



Changes from the Draft Environmental Impact Statement 14 



Three different sources of riparian mapping available for the analysis area were discussed in the 15 
DEIS, along with the limitations and characteristics of each mapping source. Public comments 16 
questioned the rationale behind the mapping selection used in the DEIS, particularly the perceived 17 
dismissal of Pima County mapping efforts. Comments also indicated that, while the Pima County 18 
mapping was admittedly more expansive than other mapping sources, the county’s mapping efforts 19 
focus on habitat corridors, which is a valuable characteristic to consider when addressing riparian 20 
areas. The Coronado convened a meeting of cooperating agencies (Garrett 2012e) to discuss riparian 21 
mapping needs and reconsider riparian mapping data sources. The Pima County riparian mapping 22 
was subsequently selected for use in the FEIS (see the “Riparian Mapping” part of this resource 23 
section). This differs from the riparian mapping used in the DEIS. 24 



Several comments, including those from the EPA, stated that the analysis of impacts to both riparian 25 
areas and springs was too narrowly focused, assessing only the acres of impacts to riparian areas and 26 
the numbers of springs impacted, without fully investigating the physical and biological effects that 27 
would be observed. The FEIS supplements the previous measures with an analysis of expected 28 
impacts to the function of these springs, seeps, and riparian areas in terms of vegetation type and 29 
health (see the “Riparian Condition Assessment” part of this resource section). The approaches used 30 
were refined based on comments from the EPA on preliminary versions of the FEIS. 31 



Regarding seeps and springs, information from additional field investigations conducted since the 32 
publication of the DEIS has allowed the seeps and springs inventory to be revised. This has reduced 33 
the uncertainty associated with the analysis of expected impacts to seeps and springs (see “Seeps and 34 
Springs” under the “Existing Conditions” part of this resource section). 35 



Many commenters, including the EPA and other cooperating agencies, found the analysis of 36 
Outstanding Arizona Waters (located in lower Davidson Canyon and along Cienega Creek) to be 37 
deficient in the DEIS. A more complete impacts analysis, focusing on both criteria specified by 38 
regulation as well as the original nomination criteria for those Outstanding Arizona Waters, is 39 
included in the FEIS (see the “Outstanding Arizona Waters Analysis” and “Effect on Outstanding 40 
Arizona Waters” parts of this resource section). 41 











 



Some commenters identified areas of intermittent stream channel that were not analyzed, particularly 1 
in Sycamore Canyon (north), Sycamore Canyon (south), Box Canyon, and Mulberry Canyon.  These 2 
areas are analyzed, but as individual spring locations instead of intermittent reaches.  However, the 3 
FEIS has been changed to identify that some intermittent channels would be affected along with these 4 
springs. 5 



Some comments suggested that the analysis of riparian resources or springs in the Upper Santa Cruz 6 
Subbasin, where the mine water supply would be withdrawn, was deficient. The regional water table 7 
in this area has historically been high enough to be hydraulically connected to such features but at 8 
present is more than 100 feet below the ground surface along the Santa Cruz River and in the vicinity 9 
of the pumping wells, and it does not support any riparian or spring resources. Given the amount of 10 
groundwater withdrawal from this aquifer for domestic, agricultural, industrial, and commercial uses 11 
and given the projections for population growth in the future, it is unlikely that the water table will 12 
recover to the point that it would support riparian or spring resources. Therefore, this analysis remains 13 
absent from the FEIS. It should be noted that some springs analyzed in this section that occur in the 14 
Santa Rita Mountains are technically within the Upper Santa Cruz Subbasin.  Effects to these springs 15 
due to mine pit losses are analyzed in full.   16 



 17 



Additional mitigation measures have been incorporated into the document and assessed for 18 
effectiveness at reducing impacts (see the “Mitigation Effectiveness” part of this resource section, as 19 
well as appendix B). 20 



Monitoring has been incorporated into the “Mitigation and Monitoring Plan” (see appendix B) in 21 
order to address uncertainty associated with analysis of seeps, springs, perennial waters, and 22 
Outstanding Arizona Waters (see the “Mitigation Effectiveness,” “Monitoring Intended to Assess 23 
Potential Impacts to Streamflow,” “Monitoring Intended to Assess Potential Impacts to Outstanding 24 
Arizona Waters,” and “Monitoring Intended to Assess Potential Impacts to Seeps and Springs” parts 25 
of this resource section). 26 



Issues, Cause and Effect Relationships of Concern 27 



One significant issue was identified that specifically concerns seeps, springs, and riparian areas  28 
(Issue 4). In addition, portions of another significant issue (Issue 3D) pertain to effects on perennial 29 
waters and Outstanding Arizona Waters, both of which are addressed in this section. 30 



Issue 3D: Surface Water Availability 31 



Construction and operation of the mine pit, tailings, waste rock, and leach facilities have the potential 32 
to change surface water discharge to Davidson Canyon and Cienega Creek, portions of which are 33 
designated an Outstanding Arizona Water by the ADEQ. Additionally, the availability of water for 34 
stock watering tanks could be reduced.  35 



Issue 3D Factors for Alternative Comparison 36 



2. Number of stream miles changed from intermittent/perennial flow status to ephemeral flow 37 
status as a result of the project  38 



3. Quantitative assessment of potential lowering of the water table/reduced groundwater flow 39 
to Davidson Canyon and Cienega Creek that results in permanent changes in flow patterns 40 











 



and that may affect their Outstanding Arizona Water designations and current designated 1 
uses 2 



Issue 4: Impact on Seeps, Springs, and Riparian Areas 3 



Potential impacts on seeps, springs, and associated riparian vegetation could result from the alteration 4 
of surface and subsurface hydrology because of the pit and other operations. Potential impacts could 5 
include reduced or eliminated flow to seeps and springs and loss of, or change in, the function of 6 
riparian areas. 7 



  8 











 



Issue 4 Factors for Alternative Comparison 1 



1. Acres of riparian areas disturbed, by vegetation classification  2 



2. Number of seeps and springs degraded or lost 3 



3. Change in the function of riparian areas 4 



4. Qualitative assessment of ability to meet legal and regulatory requirements for riparian areas 5 



Analysis Methodology, Assumptions,  6 
Uncertain and Unknown Information  7 



Analysis Area 8 



The analysis area includes all areas within which seeps, springs, riparian vegetation, perennial 9 
streamflow, or Outstanding Arizona Waters may be impacted (figure 66). The southern boundary of 10 
the analysis area runs along the Pima/Santa Cruz County line, which generally represents both the 11 
farthest southern extent of modeled groundwater drawdown and the southern extent of available 12 
riparian mapping. The eastern and northern boundaries extend far enough to encompass all 13 
hydroriparian and mesoriparian areas along Cienega Creek, extending downstream past the Davidson 14 
Canyon confluence to the Pantano dam. It should be noted that the biological opinion authored by the 15 
USFWS makes reference to Mattie Canyon, which is not within the analysis area for the “Seeps, 16 
Springs, and Riparian Areas” resource section of this chapter. Mattie Canyon is located east of 17 
Cienega Creek, very near USGS gage no. 09484550, and is generally beyond the area for which the 18 
groundwater models estimate impacts (see the “Groundwater Quantity” resource section of this 19 
chapter). Potential impacts to Mattie Canyon would be expected to be less than or similar to those for 20 
Upper Cienega Creek, as described in this resource section. 21 



The western boundary of the analysis area follows the western extent of modeled groundwater 22 
drawdown. As noted in the “Groundwater Quantity” resource section in this chapter, drawdown 23 
would be expected to extend beyond the western boundary several hundred years after closure of the 24 
mine. No seeps, springs, hydroriparian areas, mesoriparian areas, or perennial flows were identified 25 
beyond the boundary that would be affected by the inability to fully analyze drawdown beyond the 26 
model boundary. The analysis area also incorporates the utility line corridor to the west, as some 27 
xeroriparian areas would be impacted by surface disturbance in this area. 28 



The temporal analysis period extends up to 1,000 years in the future, which represents the length of 29 
time over which groundwater levels are expected to come into equilibrium. 30 



For analysis of impacts on streamflow and riparian vegetation, the analysis area has been categorized 31 
into the following reaches, as shown in figure 67 and summarized in table 106.  32 



Information on these reaches is available from various sources, including site visits in 2012 along 33 
Upper and Lower Cienega Creek (WestLand Resources Inc. 2012m), site visits over numerous years 34 
along Lower Cienega Creek (Pima Association of Governments 2010b, 2012a), and site visits in 2010 35 
and 2011 along Davidson Canyon (Tetra Tech 2010a; WestLand Resources Inc. 2011g).  36 



 37 











 



 1 



Figure 66. Analysis area for seeps, springs, and riparian areas 2 











 



 1 



Figure 67. Stream reaches of concern  2 











 



Table 106. Stream reaches of concern 1 



Reach General Location Description of Flow Regime* Special Status 



Cienega Creek 1 From headwaters to confluence 
with Gardner Canyon 



Spatially intermittent; based on comments 
received from USEPA, indications are that 
some part of the reach above Gardner 
Canyon exhibits characteristics of perennial 
flow 



None  



Cienega Creek 2 From confluence of Gardner 
Canyon to the Narrows 



Spatially intermittent; some perennial 
reaches; contains USGS gage no. 09484550 
(titled “Cienega Creek, near Sonoita”). This 
gage has been operational since 2001. 



Outstanding 
Arizona Water 



Cienega Creek 3 The Narrows Spatially intermittent; some perennial 
reaches 



Outstanding 
Arizona Water 



Cienega Creek 4 From the Narrows to confluence 
with Davidson Canyon 



Spatially intermittent; some perennial 
reaches; contains USGS gage no. 09484560 
(titled “Cienega Creek, near Pantano”). 
This gage was operational between 1968 
and 1975. 



Outstanding 
Arizona Water 



Cienega Creek 5 From confluence with Davidson 
Canyon to Pantano Dam 



Spatially intermittent; some perennial 
reaches 



Outstanding 
Arizona Water 



Gardner Canyon 1 Upper Gardner Canyon Ephemeral None 
Gardner Canyon 2 Lower Gardner Canyon Ephemeral None 
Empire Gulch From headwaters to confluence 



with Cienega Creek 
Spatially intermittent; some perennial 
reaches 



None 



Davidson Canyon 1 From headwaters to confluence 
with Barrel Canyon 



Ephemeral None 



Davidson Canyon 2 From Barrel Canyon to Davidson 
Spring 



Ephemeral None 



Davidson Canyon 3 From Davidson Spring to Reach 
2 Spring 



Ephemeral None 



Davidson Canyon 4 From Reach 2 Spring to 
confluence with Cienega Creek 



Has been intermittent or perennial in the 
past; recently has been intermittent; 
contains USGS gage no. 09484590 (titled 
“Davidson Canyon Wash, near Vail’).  This 
gage was operational between 1968 and 
1975. 



Outstanding 
Arizona Water 



Barrel Canyon 1 From mine site to SR 83 Ephemeral; contains USGS gage no. 
09484580 (titled “Barrel Canyon, near 
Sonoita”).  This gage has been operational 
since 2009. 



None 



Barrel Canyon 2 From SR 83 to confluence with 
Davidson Canyon 



Ephemeral None 



* Ephemeral stream: In a typical year, an ephemeral stream has flowing water only during, and for a short duration after, 2 
precipitation events. Ephemeral stream beds are located above the water table year-round. Groundwater is not a source of 3 
water for the stream. Runoff from rainfall is the primary source of water for streamflow. 4 
Intermittent stream: An intermittent stream has flowing water during certain times of the year, when groundwater provides 5 
water for streamflow. During dry periods, intermittent streams may not have flowing water. Runoff from rainfall is a 6 
supplemental source of water for streamflow. 7 
Perennial stream: During a typical year, a perennial stream has flowing water year-round. The water table is located above 8 
the streambed for most of the year. Groundwater is the primary source of water for streamflow. Runoff from rainfall is a 9 
supplemental source of water for streamflow. 10 











 



Seeps and Springs 1 



An  inventory of springs was compiled from multiple data sources within the analysis area. Data 2 
sources included detailed springs inventories conducted for the project in the immediate vicinity of 3 
the mine site (Errol L. Montgomery and Associates Inc. 2009b; Tetra Tech 2010a; WestLand 4 
Resources Inc. 2007b), springs identified from ADWR water rights data (Pearce 2007), springs 5 
identified on USGS 1:24,000-scale topographic maps, and several springs requested to be added by 6 
the BLM. However, comments on the DEIS pointed out that uncertainty remained regarding the 7 
location and condition of many of these springs. To reduce this uncertainty, in 2011 and 2012 8 
WestLand Resources Inc. conducted field surveys of 104 springs identified within the analysis area, 9 
including all springs analyzed in the DEIS (WestLand Resources Inc. 2012j). The results of these 10 
field surveys have been incorporated into the springs inventory.  11 



Springs occur when groundwater discharges to the ground surface. Flow from seeps and springs in 12 
the Rosemont, Davidson Canyon, and Cienega Creek areas can be attributed to the following: (1) 13 
discharge of shallow subsurface fracture flow that is directly dependent on storm and runoff events 14 
and that may or may not be in direct hydraulic connection with the groundwater flow system; (2) 15 
discharge of groundwater via fractures that intersect land surface and that are in connection with the 16 
regional groundwater flow system; (3) discharge from the recent stream channel alluvium or other 17 
shallow aquifer, where it is forced to flow to land surface at bedrock constrictions; and/or (4) 18 
discharge of groundwater along low-permeability fault zones that force groundwater to flow to the 19 
land surface.  20 



For many of the seeps and springs considered for this analysis, the exact source of groundwater is 21 
unknown. The source of water is important to predicting impacts to springs. Springs hydraulically 22 
connected to the regional aquifer are likely to be impacted by groundwater drawdown associated with 23 
the mine pit. Springs that receive water from local fractures or that are located in ephemeral stream 24 
channels may not be impacted, even when they are in close proximity to the pit. Many springs may 25 
have a mix of regional and local water sources. For springs, seeps, and perennial and intermittent 26 
stream reaches, the following qualitative thresholds were established to reflect this uncertainty and 27 
are used in this analysis: 28 



 High – The predicted changes in hydrology due to the mine would impact resource function, 29 
and the source of water can either be estimated with high certainty to be connected with the 30 
regional aquifer, or impacts would occur no matter what the source of water.  31 



 Possible – Reduction in flow could occur, given predicted changes in hydrology as a result of 32 
the mine, but uncertainty exists regarding the source of the water. Springs that have not been 33 
physically located in the field are assumed to exist, and impacts are considered possible.  34 



 Unlikely – Predicted changes in hydrology as a result of the mine are small enough that they 35 
are unlikely to cause a reduction in flow, regardless of the source of water, or the source of 36 
the water is local and unlikely to be affected by aquifer drawdown associated with the pit. 37 
Springs that fall beyond the modeled 5-foot drawdown contour are considered unlikely to be 38 
impacted. 39 



With respect to determining the likely source of water for springs and seeps, several lines of evidence 40 
have been considered. These are as follows: 41 



 Multiple and repeated observations of flow or presence of water occurring over several years 42 
and different seasons are considered adequate to determine whether a spring is perennial 43 











 



(and, therefore, likely connected to the regional aquifer) or local. Twenty-three springs have 1 
been monitored to this extent; 10 of these were found to be perennial springs likely tied to the 2 
regional aquifer. 3 



 One or two repeated observations of flow or presence of water were not considered adequate 4 
evidence to determine the likely source of water for a spring. Most springs fall in this 5 
category. Most of these visits occurred during summer 2011 or 2012; many springs visited 6 
exhibited no flow or presence of water but were only visited during periods with high 7 
evapotranspiration, which could reduce spring flow. 8 



 Comparison of spring elevation with the elevation of the regional aquifer was not considered 9 
adequate evidence to determine the likely source of water for a spring. This comparison 10 
would assume that the water level elevation in the regional aquifer is known with great 11 
certainty. Great detail about the water level elevation is known in the immediate vicinity of 12 
the mine pit but is necessarily extrapolated elsewhere between fewer data points. Given the 13 
relative complexity of the regional aquifer, this comparison was not considered adequate to 14 
determine spring source. 15 



 Isotopic data, where available, were considered adequate evidence to determine the likely 16 
source of water for a spring (Tetra Tech 2010a)(For the springs in lower Davidson Canyon, 17 
isotopic evidence suggests a strong influence of summer precipitation, which would be a 18 
local source rather than from the regional aquifer.  Other springs sampled (Deering, MC-1, 19 
MC-2, Rosemont, Ruelas, Sycamore) have mixed results that suggest a variety of water 20 
sources from both the regional aquifer and more localized sources.  Only Questa Spring 21 
exhibited a signature suggesting a strong regional source of water. 22 



 Inorganic water quality and temperature can also be used to determine the source of springs. 23 
Comparison with other water quality data was not considered adequate evidence to determine 24 
the likely source of water for a spring, primarily due to the lack of extensive background 25 
sampling with which to make comparisons. 26 



In summary, the FEIS analysis has made use of available data where the data have been deemed 27 
sufficient to determine the source of water for individual springs. Only long-term field observations 28 
over several years or seasons have provided this level of evidence. For springs without such evidence, 29 
springs are assumed to have the potential to be impacted. 30 



Riparian Areas 31 



Riparian Mapping 32 



Similar to the DEIS, three sources of riparian mapping are available for the area of analysis: Pima 33 
County, the Forest Service, and WestLand Resources Inc. (the latter conducted on behalf of Rosemont 34 
Copper). Each source represents different techniques, definitions, and geographic coverage. The 35 
DEIS used a combination of these mapping sources, primarily relying on mapping by WestLand 36 
Resources Inc. for the mine site and on Pima County mapping to define hydroriparian and 37 
mesoriparian areas elsewhere along major stream corridors. 38 



The Coronado has considered both public comments and input from cooperating agencies and has 39 
decided to use the Pima County riparian mapping source in the FEIS. The Forest Service coverage is 40 
too limited in geographic extent and largely ignores xeroriparian areas. The Pima County mapping is 41 
largely based on remote photographic analysis and generally encompasses a wider swath along 42 
washes than that conducted by WestLand Resources Inc., which is based in part on field surveys. 43 
However, the underlying purpose of the Pima County riparian mapping is to identify corridors of 44 











 



overall wildlife habitat, whereas the site-specific mapping by WestLand Resources Inc. focused on 1 
identifying the extent of specific vegetation species. Determining the presence of wider habitat 2 
corridors and their impact to biological resources is one of the primary purposes of analyzing impacts 3 
to riparian vegetation in the first place, whether that vegetation lies along dry washes or flowing 4 
creeks, and this largely informed the Coronado’s decision to select the Pima County mapping. Use of 5 
the Pima County mapping offers three benefits: an appropriate focus on habitat corridors, consistency 6 
across the area of analysis, and extensive geographic coverage. The Pima County mapping used for 7 
the EIS is shown in figure 68. 8 



It is recognized that when compared with onsite surveys such as those conducted by WestLand 9 
Resources Inc., discrepancies arise, and the Pima County mapping may in places overestimate the 10 
acreage of riparian species impacted WestLand Resources Inc. (2010c) noted that Pima County  11 











 



 1 



Figure 68. Overview of Pima County mapped riparian habitat 2 











 



mapping overestimated riparian resources 86 percent of the time in 43 riparian area widths measured 1 
in Barrel and Scholefield Canyons). These differences in acreage were determined by the Coronado 2 
to be acceptable, given the different criteria used by Pima County. However, in several reaches of 3 
Barrel and Davidson Canyons, discrepancies were also evident concerning the overall species types 4 
indicated by Pima County mapping and those observed in the field by WestLand Resources Inc. In 5 
these cases, acreages have not been changed, but the overall type of habitat has been reinterpreted 6 
from that used by Pima County. Each of these instances is discussed in the “Affected Environment” 7 
part of this resource section. 8 



Johnson et al. (1984) presented a riparian classification system that focuses on relative abundance and 9 
species composition within riparian zones. The riparian mapping of Pima County and of WestLand 10 
Resources Inc. is based on this system. 11 



“Hydroriparian” habitats are generally associated with perennial watercourses and/or springs. Plant 12 
communities are dominated by obligate or preferential wetland plant species such as willow and 13 
cottonwood. The cottonwood/willow forest is a typical example of this habitat type. 14 



“Mesoriparian” habitats are generally associated with perennial or intermittent watercourses or 15 
shallow groundwater. Plant communities may be dominated by species that are also found in drier 16 
habitats (e.g., mesquite), but they may contain some preferential riparian plant species such as ash or 17 
netleaf hackberry. Mesquite bosques and the sycamore-ash association are characteristic of this 18 
habitat type.  19 



“Xeroriparian” habitats are generally associated with an ephemeral water supply. These communities 20 
typically contain plant species also found in upland habitats; however, these plants are typically larger 21 
and/or occur at higher densities than adjacent uplands. Xeroriparian habitat is further divided into 22 
four subclasses to reflect the amount of vegetation present. The Pima County Regional Flood Control 23 
District’s “Regulated Riparian Habitat Mitigation Standards and Implementation Guidelines” (Pima 24 
County Regional Flood Control District 2011) defines the xeroriparian subcategories as follows: 25 



Xeroriparian A – The most dense xeroriparian subcategory: total vegetative volume greater 26 
than 0.856 cubic meters per square meter (m3/m2). 27 



Xeroriparian B – Moderately dense xeroriparian subcategory: total vegetative volume less 28 
than or equal to 0.856 m3/m2 and greater than 0.675 m3/m2. 29 



Xeroriparian C – Less dense xeroriparian subcategory: total vegetative volume less than or 30 
equal to 0.675 m3/m2 and greater than 0.500 m3/m2. 31 



Xeroriparian D – Less to sparse plant density xeroriparian subcategory that provides 32 
hydrologic connectivity to other riparian habitat areas: total vegetative volume less than or 33 
equal to 0.500 m3/m2. 34 



USFWS National Wetlands Inventory maps were not relied on because they do not show all wetlands 35 
and do not map riparian areas unless they happen to be mapped wetlands. These maps were derived 36 
from aerial photointerpretation with varying limitations due to scale, photo quality, inventory 37 
techniques, and other factors. Consequently, the maps tend to show only wetlands that are readily 38 
photointerpreted, taking into consideration photo and map scale. Some wetland types were 39 
conspicuous and readily mapped, whereas drier wetlands and forested wetlands are more difficult to 40 
photointerpret, and larger ones were often missed. Often, the photography was captured during a dry 41 











 



year, making wetland identification equally difficult. The Coronado determined that the Pima County 1 
mapping was inclusive of many of these areas and selected not to use the National Wetlands 2 
Inventory maps.  3 



The BLM has also conducted wetland inventories within the Las Cienegas National Conservation 4 
Area, and have identified over 30 perennial or seasonal wetlands.  Most of these occur on the Cienega 5 
Creek floodplain immediately upstream and downstream of the confluence with Empire Gulch, 6 
including named wetland complexes such as Cieneguita Wetland, Spring Water Wetland, and Cinco 7 
Ponds Wetland. Another complex, the Cold Spring Wetland, occurs upstream of the Mattie Canyon 8 
confluence on Cienega Creek.  These wetland areas all occur within the hydroriparian habitat mapped 9 
by Pima County along Cienega Creek (see figure 68).  Impacts to these wetland complexes are not 10 
analyzed individually, but are assumed to be part of the analysis of impacts to streamflow and riparian 11 
vegetation.  12 



 13 



It should be noted that these wetlands may or may not be considered jurisdictional under Section 404 14 
of the Clean Water Act.  Potentially jurisdictional wetlands under Section 404 must meet specific 15 
criteria in regard to hydrology, hydrophytic vegetation, and hydric soils.  The analysis undertaken by 16 
the Coronado in this resource section is geared towards the physical impacts that may occur to these 17 
wetland areas in order to disclose potential impacts as required under NEPA.  This is independent of 18 
the potential for these wetlands to be jurisdictional under Section 404.  The analysis of impacts to 19 
WUS considered jurisdictional by the USACE is summarized in the Surface Water Quality resource 20 
section of this FEIS, and is contained in the 404(b)1 Alternatives Analysis attached as an appendix to 21 
this FEIS. 22 



Cooperating agencies identified several areas of intermittent stream that they believed were not 23 
reflected in the analysis.  In fact, these areas were included, but analyzed as individual spring 24 
locations instead of linear intermittent stream reaches.  These include Sycamore Canyon (north), 25 
Sycamore Canyon (south), Mulberry Canyon, and Box Canyon.  The resources associated with these 26 
areas are already fully assessed through the spring and seep analysis.  These areas are not analyzed 27 
separately as intermittent stream reaches. 28 



Riparian Condition Assessment 29 



The Coronado met with cooperating agencies (Garrett 2012e) to discuss available techniques, collect 30 
additional data from these cooperating agencies, and select an approach for conducting an impact 31 
analysis of riparian vegetation. 32 



Numerous techniques were brought to the attention of the Coronado. The ADEQ shared their 33 
techniques for Stream Ecosystem Monitoring (Arizona Department of Environmental Quality 2012c). 34 
Several agencies identified rapid assessment techniques used throughout the West (Stacey et al. 35 
2006). The Ecological Site Description process used by the Natural Resources Conservation Service 36 
was suggested and investigated by the Coronado (Natural Resources Conservation Service 2011). 37 
Pima County provided numerous references to local riparian mapping and assessment efforts. 38 
Numerous sources in literature were identified that describe the response or reliance of various 39 
riparian tree species (e.g., cottonwood, willow, tamarisk, mesquite) on groundwater levels. All of 40 
these sources were evaluated by the Coronado for use in the riparian analysis (SWCA Environmental 41 
Consultants 2012f).  In addition, initial riparian assessments were refined based on comments from 42 
EPA that were received on preliminary versions of the FEIS. 43 











 



Selected Data Sources 1 



The decision to use the approach to the riparian assessment addressed in this section was informed 2 
primarily by an analogous study conducted on the San Pedro River in southeastern Arizona, titled 3 
“Hydrologic Requirements of and Consumptive Ground-Water Use by Riparian Vegetation along the 4 
San Pedro River, Arizona”(Leenhouts et al. 2006). This study was published by the USGS, with 5 
cooperation by numerous other cooperating agencies, including the BLM, ADWR, and EPA. The San 6 
Pedro River provides a pertinent analog for the project area, particularly for Cienega Creek and 7 
Davidson Canyon. Not only is the San Pedro River geographically close (approximately 20 miles 8 
eastward, in the next adjacent valley), but it shares similar elevations (roughly 4,500 to 3,500 feet 9 
above mean sea level) and climatology (approximately 12 to 20 inches of rain per year). The San 10 
Pedro River also encompasses a wide variety of hydrologic conditions, and, like Cienega Creek, it 11 
represents a riparian corridor passing through an alluvial valley with a strong dependence on 12 
groundwater resources. 13 



The San Pedro study analyzes the statistical correlation between riparian habitat characteristics and 14 
hydrologic and geographic characteristics. Riparian habitat in the San Pedro study differentiated  15 
12 vegetation types. Characteristics of these vegetation types are compared with hydrologic and 16 
geographic characteristics such as streamflow persistence, depth to groundwater, groundwater 17 
fluctuations, stream flood power, elevation, and flood plain width. The importance of the statistical 18 
correlations from the San Pedro study is not necessarily in the exact statistical or numerical 19 
relationship, but rather in whether a relationship may exist that is statistically significant, as shown in 20 
table 107. For this analysis, these 12 vegetation types have been classified as either 21 
hydroriparian/mesoriparian or xeroriparian. In reality, there is a great deal of overlap between these 22 
species, and they may occur in a variety of environments with varying degrees of success. 23 



  24 











 



Table 107. Relationships between selected riparian vegetative characteristics and 1 
selected hydrologic characteristics based on San Pedro study 2 



Riparian Vegetation Characteristic Streamflow 
Permanence 



(i.e., perennial vs. 
intermittent) 



Depth to 
Groundwater 



Flood Stream 
Power  



(i.e., runoff) General Category 
Specific 



Parameter 



Hydroriparian and Mesoriparian Vegetation Types 



Hydromesic pioneer trees (Fremont 
cottonwood/Goodding’s 
willow/Arizona sycamore) 



Basal area Perennial flows 
correlate to greater 
basal area 



None Greater flood 
power correlates 
to greater basal 
area 



Stem density Perennial flows 
correlate to greater 
stem density for 
Goodding’s willow 



Deeper 
groundwater 
correlates to less 
stem density 



None 



Mesic pioneer trees (tamarisk, tree 
tobacco, desert willow) 



Basal area Perennial flows 
correlate to less 
basal area 



None None 



Stem density Perennial flows 
correlate to less stem 
density 



None None 



Mesic competitor trees (netleaf 
hackberry, velvet mesquite, velvet ash, 
Arizona walnut) 



Basal area Perennial flows 
correlate to greater 
basal area 



None None 



Hydromesic pioneer shrubs 
(seepwillow) 



Cover None None None 



Hydric herbaceous perennials (bulrush, 
cattail) 



Cover Perennial flows 
correlate to greater 
cover 



Deeper 
groundwater 
correlates to less 
cover 



None 



Mesic herbaceous perennials (sacaton 
grass, other grasses) 



Cover Perennial flows 
correlate to lesscover



Deeper 
groundwater 
correlates to less 
cover 



None 



Hydric annuals (rabbitsfoot grass, 
knotweeds) 



Cover Perennial flows 
correlate to greater 
cover 



Deeper 
groundwater 
correlates to less 
cover 



Greater flood 
power correlates 
to greater cover 



Mesic annuals (sweetclover) Cover None, due to mixed 
results 



Deeper 
groundwater 
correlates to less 
cover 



Greater flood 
power correlates 
to greater cover 



Xeroriparian Vegetation Types     



Xeric pioneer shrubs (rabbitbrush, 
burrobrush) 



Cover None None None 



Xeric competitor shrubs/small trees 
(fourwing saltbush, littleleaf sumac, 
catclaw acacia) 



Cover Perennial flows 
correlate to less 
cover 



Deeper 
groundwater 
correlates to 
greater cover 



None 



Xeric annuals (copper leaf, morning 
glory) 



Cover None None None 











 



Riparian Vegetation Characteristic Streamflow 
Permanence 



(i.e., perennial vs. 
intermittent) 



Depth to 
Groundwater 



Flood Stream 
Power  



(i.e., runoff) General Category 
Specific 



Parameter 



Xeric perennials (grama, Lehmann’s 
lovegrass) 



Cover None None Greater flood 
power correlates 
to greater cover 



Source: Leenhouts (2006). 1 
Notes: 2 
Competitor: Plants that compete for limited resources such as water or nutrients, resulting in lowered fecundity, growth, or 3 
survival of one or more other species. 4 
Hydric: Plants that are intolerant of drought stress and that grow in areas saturated with water. 5 
Mesic: Plants that require intermediate amounts of water and that grow in habitats that are neither excessively wet nor dry. 6 
None: Indicates that no correlation of statistical significance was identified in the San Pedro study. 7 
Pioneer: Plants that are adapted for life in frequently disturbed environments and that occupy areas that were recently 8 
disturbed (such as areas cleared by a flood or fire). 9 
Xeric: Plants that grow in dry habitats and that are adapted to survive on limited water. 10 



Additional findings from available literature on the relationship between water availability and flow 11 
regimes and plant community response were further researched. The hydrologic/vegetative 12 
relationships from those studies are described below (SWCA Environmental Consultants 2012f). 13 



 Researchers at the San Pedro Riparian National Conservation Area concluded that if 14 
streamflow became more intermittent and depth to the alluvial groundwater table increased, 15 
herbaceous species such as bulrush and rushes would decline in abundance, and streamside-16 
zone species composition would shift toward species such as Bermudagrass. Across the flood 17 
plain, cottonwood/willow recruitment rates would decrease and mortality rates would 18 
increase; cottonwood/willow forests could give way to tamarisk shrublands(Leenhouts et al. 19 
2006). 20 



 Other researchers found that along the semiarid San Pedro River, hydrophytic species, 21 
including cottonwood and willow, dominated at wetter sites, whereas at drier sites, plant 22 
communities became dominated by mesophytic species, including saltcedar. Dry sites had 23 
increased areal coverage of shrublands and decreased woodland coverage, as well as a 24 
decrease in maximum canopy height, total vegetation volume, and upper canopy vegetation 25 
volume. Increasing flood disturbance and site water availability led to increased species 26 
richness within cottonwood and willow patches (Lite 2004). 27 



 Changes to flood pulses can be expected to result in changes in vegetation composition and 28 
structure, wherein alterations to flow may result in a shift in community structure and an 29 
eventual loss of biodiversity (Capon 2003).  30 



 Riparian forest communities formerly dominated by Fremont cottonwood and Goodding’s 31 
willow exhibited vegetative community shifts away from cottonwood/willow following 32 
depressed flood plain water tables and changes to duration, intensity, and frequency of 33 
flooding (Busch and Smith 1995).  34 



 Maximum canopy height and upper stratum vegetation volume decrease as site water 35 
availability declines. Sites with deeper water tables and more intermittent flows had less 36 
woodland areal coverage and more shrublands (Lite and Stromberg 2005). 37 











 



 Semiarid plant communities are adapted to short, regular periods of drought; however, when 1 
groundwater levels are artificially lowered, there is a fundamental shift in ecosystem function 2 
from one buffered from drought by stable groundwater conditions to one sensitive to small 3 
changes in precipitation. Elmore et al. (2003) documented a linear decline in native 4 
phreatophytic cover followed by an increase in exotic species in some areas when 5 
groundwater was pumped down; in the remaining areas, cover was suppressed.  6 



 Horton and Clark (2001) found that decline of native riparian forests downstream of water 7 
diversions is often the result of a lack of successful regeneration of native species. Higher 8 
drought tolerance allowed tamarisk seedlings to persist in dry soils where willow seedlings 9 
died.  10 



 Most researchers agreed that dense, multiage forests declined in abundance and age-class 11 
diversity where water availability was less. Cottonwood/willow forests gave way to tamarisk 12 
stands as site-average groundwater depths across the flood plain deepened. Conditions were 13 
too dry at intermittent-dry streamflow regime sites to allow for establishment of cottonwood 14 
and willow seedlings. Tamarisk abundance increased at dry sites, likely due, in part, to 15 
reduced competitive interactions with cottonwood and willow trees(Leenhouts et al. 2006). 16 
Similarly, Scott et al. studied sustained cottonwood response to water table decline following 17 
in-channel sand mining along an ephemeral sandbed stream. Cottonwood demonstrated a 18 
threshold response to water table declines in medium alluvial sands and sustained 88 percent 19 
mortality over a 3-year period (Scott et al. 1999).  20 



Summary of Riparian Vegetation/Hydrologic Relationships 21 



The San Pedro study, as well as other literature cited, was used as a guide for identifying potential 22 
cause-and-effect relationships between hydrologic changes and vegetation changes. The following 23 
summarizes the relationships used to conduct the analysis of changes to riparian vegetation in the 24 
FEIS: 25 



 Hydromesic and mesic trees and shrubs are more common in the presence of perennial 26 
streamflow (Fremont cottonwood, Goodding’s willow, Arizona sycamore, tamarisk, tree 27 
tobacco, desert willow, netleaf hackberry, velvet mesquite, velvet ash, Arizona walnut). 28 
Hydromesic trees (Fremont cottonwood, Goodding’s willow, Arizona sycamore) also show 29 
sensitivity to groundwater declines, including mortality. Declines in groundwater and a 30 
resulting transition from perennial to intermittent streamflow would decrease recruitment of 31 
cottonwood/willow, increase mortality rates, decrease canopy height and vegetation volume, 32 
and encourage transition of cottonwood/willow forest to deeper-rooted tamarisk. Similar to 33 
cottonwood and willow, tamarisk (also known as saltcedar) thrives in the presence of 34 
abundant groundwater, but it can also extend its roots much deeper than cottonwood or 35 
willow as the water table drops.  36 



 With respect to surface flow, increasing flood disturbance encourages species richness within 37 
cottonwood and willow patches. Various plant types (hydric annuals, mesic annuals, and 38 
xeric perennials) also exhibit greater cover with increased flood disturbance. Declines in 39 
surface flow would decrease species richness and cover. 40 



 Hydric and mesic herbaceous perennials (bulrush, cattail, sacaton grass, and other grasses) 41 
and hydric and mesic annuals (rabbitsfoot grass, knotweeds, sweetclover) show greater cover 42 
in the presence of perennial streamflow and are also sensitive to groundwater declines. 43 
Declines in groundwater and a resulting transition from perennial to intermittent streamflow 44 
would lead to mortality and declines in abundance of these plants. 45 











 



 Xeric annuals, perennials, and small shrubs generally show no or slight correlation with 1 
perennial flow or sensitivity to groundwater declines. 2 



Comments from cooperating agencies on preliminary versions of the FEIS questioned the lack of 3 
analysis of riparian processes, including dissipation of energy, cycling of nutrients, removal of 4 
elements and compounds, retention of particulates, export of organic carbon, or maintenance of 5 
animal communities.  All of these are acknowledged as important functions of riparian areas, and that 6 
these functions would be lost if riparian areas were impacted. However, for the purposes of analysis 7 
in the FEIS, impacts to these functions would result from loss or reduction in health of riparian 8 
habitat. Where the FEIS concludes that riparian habitat would be impacted in some manner, there 9 
would be a corresponding reduction in the effectiveness of the riparian processes described above, but 10 
these riparian processes are not analyzed individually.  11 



 12 



Changes in riparian vegetation would also have indirect effects.  Reduction in health of riparian 13 
vegetation can increase susceptibility to pests and allow for establishment of invasive species, 14 
particularly tamarisk.  These in turn can result in increased fuel loads and fire risk, which also 15 
increases the risk to nearby healthy riparian areas. Reduction of health of riparian vegetation can also 16 
impact surface flow characteristics, like retention and removal of sediment and dissipation of flood 17 
flows. The biotic community can be indirectly impacted by changes in nutrient cycling, change in 18 
habitat or vegetation cover, and resulting changes in prey base.  Changes to the biotic community are 19 
addressed in the “Biological Resources” section of this FEIS. 20 



 21 



Important Riparian Areas 22 



Important Riparian Areas, as defined by Pima County, are those regulated riparian habitats that have 23 
the highest value and can include any of the various classifications of regulated habitat type. They 24 
provide critical watershed and water resource management function and landscape linkages and are 25 
valued for their higher water availability, vegetation density, connectivity factors, and biological 26 
productivity, compared with adjacent uplands (Pima County Regional Flood Control District 2010). A 27 
total of 494 acres of Important Riparian Areas is located within the project area, including much of 28 
Barrel Canyon and its tributaries. An Important Riparian Area is a regulatory distinction but does not 29 
factor into the assessment of riparian impacts in the FEIS. 30 



Perennial Streamflow 31 



Effects on perennial streamflow are addressed primarily through groundwater modeling. Where 32 
possible, quantitative assessments have been used. For the most part, however, the threshold of 33 
accuracy for the available models (about 5 feet) renders the analysis of groundwater drawdown on 34 
distant surface waters qualitative only. Accuracy of the groundwater models is discussed fully in the 35 
“Groundwater Quantity” resource section of chapter 3. While limited to qualitative assessment only, 36 
the Coronado reviewed available options and determined that the groundwater models remain the 37 
most appropriate tool for estimating potential impacts to surface waters (Ugorets, Cope, and Hoag 38 
2012).  39 



Based on comments from EPA on preliminary versions of the FEIS, the methods of assessing impacts 40 
to both riparian habitat and perennial streamflow were revised. The revised approach addresses the 41 
uncertainty related to the groundwater models by assuming a range of groundwater drawdown could 42 











 



occur, and then assessing the resulting impacts to both perennial streamflow and riparian habitat if 1 
those drawdowns occurred.  This does not alleviate the uncertainties involved, but it allows a more 2 
precise assessment of impacts to streamflow and riparian areas.  Each assessment of perennial 3 
streamflow and riparian habitat includes these categories:  Lowest Estimate; Most Likely Estimate; 4 
Highest Estimate.  The lowest estimate is based on the smallest drawdown observed in any of the 5 
sensitivity analyses from the groundwater models (see “Predicted Change in Groundwater Levels as a 6 
Result of the Mine Pit” part of the Groundwater Quantity resource section).  The most likely estimate 7 
is the median or middle predicted drawdown from the three groundwater models.  The highest 8 
estimate is based on the highest drawdown observed in any of the sensivity analyses from the 9 
groundwater models. 10 



Actual impacts to streamflow would depend on the specific channel geometry, hydraulic connection 11 
with the regional aquifer, and riparian vegetation characteristics.  Forest Service policy in the absence 12 
of specific data showing otherwise is to assume that water sources are hydraulically connected with 13 
groundwater.  It has been assumed that both Cienega Creek and Empire Gulch are hydraulically 14 
connected with the regional aquifer and that baseflow derives solely from this source.  In reality, 15 
baseflow is likely to include contributions from regional groundwater and storage in local shallow 16 
alluvial aquifers.  The relationship between aquifer water levels and streamflow is not linear, but for 17 
the purposes of this analysis it is assumed that a drawdown in the regional aquifer would be reflected 18 
by a similar change in the depth of flow in the stream. 19 



 20 



Channel geometry and flow characteristics are highly variable along a channel, even within short 21 
distances.  This is evident from the high longitudinal variability exhibited during annual stream 22 
presence/absence monitoring conducted within the Pima County Cienega Creek Natural Preserve, 23 
which takes place on Cienega Creek Reaches 4 and 5 (see the “Climate Change” part of this resource 24 
section).  For the purposes of this analysis, a variety of sources were consulted to construct a 25 
theoretical stream cross section, including field studies on the Las Cienegas Natural Conservation 26 
Area, point depth/flow measurements collected along with water quality samples, and USGS stream 27 
gage flow/depth data (gage no 09484550, Cienega Creek near Sonoita).  A review of these sources is 28 
included in the record (SWCA Environmental Consultants 2013j).  Based on these sources, typical 29 
water depth under baseflow conditions in the reaches of Upper Cienega Creek and Empire Gulch is 30 
assumed to be 0.6 feet, with a typical range between 0.2 and 1.2 feet.  Changes due to groundwater 31 
drawdown are applied to this generalized model in order to assess impacts to perennial streamflow. 32 



 33 



Timeframes for Impacts 34 



As described in the “Groundwater Quantity” resource section, groundwater impacts from pit 35 
dewatering were modeled for extremely long periods of time, up to 1,000 years or more, in order to 36 
allow the aquifer to come to equilibrium. Uncertainty of modeling results increases with time. For the 37 
purposes of analysis of perennial streamflow, seeps and springs, and riparian habitat, it was useful to 38 
consider two different timeframes: near term and long term.  39 



Near-term impacts are defined as those occurring during the active mine life and up to 50 years after 40 
final reclamation and closure. Long-term impacts are defined as those that occur beyond 50 years 41 
after final reclamation and closure and up to 1,000 years after final reclamation and closure.  42 



Near-term impacts have a higher level of certainty. Long-term impacts are less certain or even 43 
speculative, not only because the uncertainty of the model results increases with time but because the 44 











 



cumulative effects from other future actions and climate change are entirely unpredictable during 1 
these long timeframes. 2 



Outstanding Arizona Waters Analysis 3 



The analysis of potential impacts to Outstanding Arizona Waters focuses on three generalized 4 
reaches: Lower Davidson Canyon (Reach 4 on Figure 67), Lower Cienega Creek (Reach 4 and 5 on 5 
Figure 67), and Upper Cienega Creek (Reaches 1, 2, and 3 on Figure 67). Regulatory requirements 6 
associated with Outstanding Arizona Waters relate primarily to antidegradation of water quality. 7 
Based on public concern, the Coronado determined that a more extensive analysis is warranted above 8 
and beyond strictly observing regulatory requirements related to surface water quality. The Coronado 9 
determined that relying strictly on this regulatory threshold would not meet the hard look standard 10 
required under NEPA. 11 



To construct a comprehensive analysis of impacts, the original nominations for Davidson Canyon and 12 
Cienega Creek were reviewed for the characteristics that make these waters unique (Fonseca et al. 13 
1990; Pima Association of Governments Watershed Planning 2005). In general, the following 14 
characteristics were identified as justification for nomination: presence of perennial waters; free-15 
flowing condition; good water quality; exceptional recreational or ecological significance, including 16 
bird watching, geology, aesthetics, educational use, and use as a wildlife corridor; association with 17 
threatened and endangered species, with water quality and quantity being essential to the maintenance 18 
and propagation of these species; and for Lower Davidson Canyon, the contribution to streamflow in 19 
Lower Cienega Creek through surface or subsurface flow. 20 



For the analysis of Outstanding Arizona Waters, the potential of the proposed mine to affect the 21 
following characteristics has been analyzed: 22 



 Change in the presence of perennial spring or streamflow. For Lower Davidson Canyon and 23 
Upper and Lower Cienega Creek, the expected groundwater drawdown associated with the 24 
mine pit could have the potential to affect spring or streamflow. For Lower Davidson Canyon 25 
and the portion of Lower Cienega Creek downstream of the confluence with Davidson 26 
Canyon, the mine site also has the potential to affect stormwater runoff volume. 27 



 Change in groundwater quality. For all three reaches, there is the potential to directly affect 28 
groundwater quality. 29 



 Change in surface water quality. For Upper Cienega Creek, there is no direct potential to 30 
affect surface water quality, unless changes in streamflow indirectly affect aspects of water 31 
quality (temperature, for instance). For Lower Davidson Canyon and the portion of Lower 32 
Cienega Creek downstream of the confluence with Davidson Canyon, there is the potential to 33 
directly affect surface water quality through stormwater runoff. This includes the ability to 34 
meet regulatory standards for antidegradation of existing water quality and regulatory 35 
standards for bottom deposits and biological integrity for wadeable, perennial streams. These 36 
regulatory standards are discussed later in this section. 37 
 38 



 Change in riparian vegetation. For all three reaches, there is the potential to indirectly affect 39 
riparian vegetation as a result of changes in either groundwater levels or surface waterflow. 40 



 Change in geomorphology. Changes in the surface flow regime could indirectly affect Lower 41 
Davidson Canyon and the portion of Lower Cienega Creek downstream of the confluence 42 
with Davidson Canyon. 43 











 



 Change in contributions of subflow from Lower Davidson Canyon into Lower Cienega 1 
Creek. 2 



The analysis of potential impacts to Outstanding Arizona Waters necessarily draws on analyses 3 
conducted in numerous other resource sections of this EIS. These analyses are summarized but not 4 
repeated in their entirety: analyses of groundwater quality and surface water quality are contained in 5 
those resource sections; analysis of geomorphology is contained in the “Surface Water Quality” 6 
resource section; analysis of subflow into Cienega Creek is contained in the “Groundwater Quantity” 7 
resource section; and analysis of perennial flows and riparian vegetation is detailed elsewhere in this 8 
“Seeps, Springs, and Riparian Areas” resource section.  9 



Summary of Effects by Issue Factor by Alternative 10 



Table 108 presents the summary comparison of impacts from each alternative. 11 



Table 108. Summary of effects 12 



Issue Factor No Action 
Proposed 



Action 
Phased 
Tailings 



Barrel Barrel Trail 
Scholefield-



McCleary 



Issue 3D.2: 
Number of 
stream miles 
changed from 
intermittent/ 
perennial flow 
status to 
ephemeral 
flow status as 
a result of the 
project 



None 
predicted; 
increased 
population 
growth and 
climate change 
could have a 
continued 
impact on 
perennial 
waters similar 
to trends 
currently 
observed 



Empire Gulch:  
Widespread loss 
of perennial 
flow possible, 
beginning 
several 
hundreds years 
after mine 
closure.  
Estimated 3 
miles impacted. 
 
Cienega Creek:  
None predicted. 
 
Davidson 
Canyon:  None 
predicted. 
 
Gardner 
Canyon:  None 
predicted 
 
Some 
intermittent 
streams 
associated with 
springs in 
Sycamore 
Canyon (north), 
Sycamore 
Canyon (south), 
Box Canyon, 
and Mulberry 
Canyon may be 
impacted. 



Same as for 
proposed action



Same as for 
proposed action



Same as for 
proposed action 



Same as for 
proposed action











 



Issue Factor No Action 
Proposed 



Action 
Phased 
Tailings 



Barrel Barrel Trail 
Scholefield-



McCleary 



Issue 3D.3: 
Quantitative 
assessment of 
potential 
lowering of 
the water 
table/reduced 
groundwater 
flow to 
Davidson 
Canyon and 
Cienega Creek 
that results in 
permanent 
changes in 
flow patterns 
and that may 
affect their 
Outstanding 
Arizona Water 
designations 
and current 
designated 
uses 



None 
predicted; 
increased 
population 
growth and 
climate change 
could have a 
continued 
impact on 
perennial 
waters similar 
to trends 
currently 
observed 



Cienega Creek: 
None predicted 
 
Davidson 
Canyon: None 
predicted; 
reduction in 
surface runoff 
could change 
recharge to 
shallow alluvial 
aquifer; distance 
downstream 
makes impacts 
highly 
uncertain.  
Some water 
quality 
constituents 
potentially 
elevated in 
runoff, but 
potential is  
mitigated by 
waste rock 
segregation 
procedures. 



Same as for 
proposed action



Same as for 
proposed action



Same as for 
proposed action 



Same as for 
proposed action











 



Issue Factor No Action 
Proposed 



Action 
Phased 
Tailings 



Barrel Barrel Trail 
Scholefield-



McCleary 



Issue 4.1: 
Acres of 
riparian areas 
disturbed, by 
vegetation 
classification  



 



None 
predicted; 
increased 
population 
growth and 
climate change 
could have a 
continued 
impact on 
perennial 
waters similar 
to trends 
currently 
observed 



Pima County 
Mapped 
Riparian Habitat 
directly 
disturbed = 686 
acres 



Barrel Canyon = 
162 acres of 
xeroriparian 
habitat expected 
to be indirectly 
impacted with 
high certainty 



Empire Gulch = 
407 acres of 
hydroriparian 
habitat could be 
indirectly 
impactedDavids
on Canyon 
(Reach 2) = 502 
acres of 
xeroriparian 
habitat expected 
to be indirectly 
impacted with 
moderate 
certainty  



No riparian 
habitat is 
expected to be 
indirectly 
impacted along 
Cienega Creek, 
Gardner 
Canyon, or 
lower Davidson 
Canyon 



An additional 
14 riparian areas 
associated with 
springs would 
be directly or 
indirectly 
disturbed with 
high certainty; 
and an 
additional 35 
riparian areas 
associated with 
springs may be 
indirectly 
disturbed but 
with less 
certainty 



Pima County 
Mapped 
Riparian 
Habitat directly 
disturbed = 649 
acres  
 
Indirect impacts 
to Barrel 
Canyon, 
Empire Gulch, 
Davidson 
Canyon, and 
Cienega Creek 
are the same as 
for proposed 
action 
 
Riparian 
impacts 
associated with 
springs are the 
same as for 
proposed action
 



Pima County 
Mapped 
Riparian 
Habitat directly 
disturbed =  
588 acres 
 
Indirect impacts 
to Barrel 
Canyon, 
Empire Gulch, 
Davidson 
Canyon, and 
Cienega Creek 
are the same as 
for proposed 
action 
 
An additional 
13 riparian 
areas associated 
with springs 
would be 
directly or 
indirectly 
disturbed with 
high certainty; 
and an 
additional 36 
riparian areas 
associated with 
springs may be 
indirectly 
disturbed but 
with lower 
certainty 
 



Pima County 
Mapped 
Riparian 
Habitat directly 
disturbed =  
633 acres 
 
Indirect impacts 
to Barrel 
Canyon, 
Empire Gulch, 
Davidson 
Canyon, and 
Cienega Creek 
are the same as 
for proposed 
action 
 
Riparian 
impacts 
associated with 
springs are the 
same as for 
Barrel 
Alternative 
 



Pima County 
Mapped 
Riparian 
Habitat directly 
disturbed =  
631 acres 
 
Indirect impacts 
to Barrel 
Canyon, 
Empire Gulch, 
Davidson 
Canyon, and 
Cienega Creek 
are the same as 
for proposed 
action; 
an additional 19 
riparian areas 
associated with 
springs would 
be directly or 
indirectly 
disturbed with 
high certainty; 
and an 
additional 32 
riparian areas 
associated with 
springs may be 
indirectly 
disturbed but 
with lower 
certainty 
 











 



Issue Factor No Action 
Proposed 



Action 
Phased 
Tailings 



Barrel Barrel Trail 
Scholefield-



McCleary 



Issue 4.2: 
Number of 
seeps and 
springs 
degraded or 
lost 



None 
predicted; 
increased 
population 
growth and 
climate change 
could have a 
continued 
impact on 
perennial 
waters similar 
to trends 
currently 
observed 



Seven springs 
directly lost due 
to surface 
disturbance; 
10 springs 
highly likely to 
be indirectly 
impacted due to 
drawdown; 
59 springs may 
be indirectly 
impacted due to 
drawdown, but 
water source is 
unknown; 
19 springs 
unlikely to be 
impacted 



Eight springs 
directly lost due 
to surface 
disturbance; 
nine springs 
highly likely to 
be indirectly 
impacted due to 
drawdown; 
59 springs may 
be indirectly 
impacted due to 
drawdown, but 
water source is 
unknown; 
19 springs 
unlikely to be 
impacted 



Five springs 
directly lost due 
to surface 
disturbance; 
11 springs 
highly likely to 
be indirectly 
impacted due to 
drawdown; 
60 springs may 
be indirectly 
impacted due to 
drawdown, but 
water source is 
unknown; 
19 springs 
unlikely to be 
impacted 



Same as for 
Barrel 
Alternative 



Thirteen 
springs directly 
lost due to 
surface 
disturbance; 
9 springs highly 
likely to be 
indirectly 
impacted due to 
drawdown; 
56 springs may 
be indirectly 
impacted due to 
drawdown, but 
water source is 
unknown; 
17 springs 
unlikely to be 
impacted



Issue 4.3: 
Change in the 
function of 
riparian areas 



None 
predicted; 
increased 
population 
growth and 
climate change 
could have a 
continued 
impact on 
perennial 
waters similar 
to trends 
currently 
observed  



Hydroriparian 
habitat along 
Empire Gulch 
could transition 
to mesoriparian 
or xeroriparian, 
although this is 
highly uncertain 
 
Pockets of 
mesoriparian 
habitat along 
Davidson 
Canyon (Reach 
2) could 
transition to 
mesoriparian or 
xeroriparian 
with moderate 
certainty 
 
Xeroriparian 
habitat in lower 
Barrel Canyon 
highly certain to 
experience 
reduced vitality, 
extensiveness, 
and health and 
to transition to 
lesser quality 
habitat 



Same as for 
proposed action



Same as for 
proposed action



Same as for 
proposed action 



Same as for 
proposed action











 



Issue Factor No Action 
Proposed 



Action 
Phased 
Tailings 



Barrel Barrel Trail 
Scholefield-



McCleary 



Issue 4.4: 
Qualitative 
assessment of 
ability to meet 
legal and 
regulatory 
requirements 
for riparian 
areas 



Increased 
population 
growth and 
climate change 
could have a 
continued 
impact on 
perennial 
waters similar 
to trends 
currently 
observed 



Six criteria 
assessed for 
impacts to 
Outstanding 
Arizona Waters: 
full analysis of 
ability to meet 
regulatory 
requirements for 
Cienega Creek 
and Davidson 
Canyon is not 
possible, but 
screening 
analysis 
suggests sulfate 
and 
molybdenum 
may be elevated 
in stormwater.  
This potential is 
mitigated by 
several safety 
factors, 
including waste 
rock segregation 
requirements.  
All other criteria 
likely to remain 
unchanged 



Same as for 
proposed action



Same as for 
proposed action



Same as for 
proposed action 



Same as for 
proposed action



Affected Environment 1 



Relevant Laws, Regulations, Policies, and Plans 2 



Relevant laws, regulations, policies, and plans applicable to riparian habitat are discussed in the 3 
“Surface Water Quantity” and “Surface Water Quality” resource sections of this chapter. 4 



Outstanding Arizona Waters 5 



Outstanding Arizona Waters are classified by the Director of the ADEQ and are specifically identified 6 
by rule (AAC R18-11-112). The primary consideration given to Outstanding Arizona Waters consists 7 
of special protections against degradation, known as the Tier 3 Anti-Degradation criteria (AAC R18-8 
11-107D and R18-11-107.01C). 9 



Tier 3 Anti-Degradation criteria include several specific requirements: 10 



 New or expanded point-source discharges cannot be made directly to an Outstanding Arizona 11 
Water; 12 



 Water quality of a discharge to a tributary of, or upstream of, an Outstanding Arizona Water 13 
shall not degrade existing water quality in the Outstanding Arizona Water; and 14 



 A discharge regulated under Section 404 of the CWA that may affect existing water quality 15 
of an Outstanding Arizona Water requires a water quality certification from the ADEQ.  16 











 



In addition, while not specific to Outstanding Arizona Waters, there are also regulatory requirements 1 
specific to wadeable, perennial streams (AAC R18-11-108.01 and R-18-11-108.02). These 2 
requirements pertain to biological integrity and bottom deposits.  3 



With respect to the Outstanding Arizona Water in Davidson Canyon, degradation of existing water 4 
quality is prohibited, but the reach may not meet the definitions of a wadeable, perennial stream  5 
(AAC R-18-11-101). With respect to the Outstanding Arizona Water in Upper and Lower Cienega 6 
Creek, both anti-degradation and wadeable, perennial standards would need to be met. 7 



Existing Conditions  8 



Seeps and Springs 9 



As previously discussed, to reduce uncertainty in the springs inventory, in 2011 and 2012 WestLand 10 
Resources Inc. conducted field surveys of 104 springs identified within the analysis area, including 11 
all springs analyzed in the DEIS (WestLand Resources Inc. 2012j). Field data collected included 12 
survey data, photo documentation, coordinates, elevation, presence of surface water, presence of 13 
riparian vegetation, presence of stock watering infrastructure, and description of field efforts. The 14 
results of these efforts highlight the uncertainty associated with the springs inventory: 15 



 WestLand Resources Inc. could not survey 22 of the 104 springs because of access 16 
constraints; they were either in extremely remote locations or on private property. For the 17 
purposes of this analysis, all 22 of these unsurveyed springs remain in the inventory of 18 
springs to be considered. They are assumed to exist in functional condition in the location 19 
noted.  20 



 The existence of 24 out of the 104 springs could not be verified in the field because the 21 
springs could not be located. However, because of field observations (evidence of water 22 
staining, tufa deposits, historic stock watering infrastructure, or remnants of more dense 23 
vegetation in the vicinity of the presumed spring location), not all of these springs were 24 
eliminated from the analysis in the FEIS. It was determined that 16 of these springs are likely 25 
intermittent in nature, and these were kept in the springs inventory for analysis. The 26 
remaining eight springs were assumed to be transient seeps or to reflect a recording error and 27 
were removed from the inventory. 28 



 In all, 95 springs remain in the springs inventory analyzed in this section (figure 69). Detailed 29 
seeps and springs observation data obtained during the period 2006 through 2012 are shown 30 
in table 109 where available. 31 



Little historical information has been consistently collected from these springs with respect to flow 32 
quantity, frequency, or water quality; data are limited primarily to observations and sampling in 1975 33 
and again from 2006 through 2012. Little can be said about the long-term seasonal variation in these 34 
springs; however, in the discharge measurements collected, all the springs exhibited very low rates of 35 
discharge. None of the springs in the vicinity of the project area are particularly large; most have flow 36 
of less than 1 gallon per minute. Based on the monitoring period, the following springs appear likely 37 
to have perennial flow and, therefore, are likely tied to the regional aquifer: Rosemont, Helvetia, 38 
Sycamore, Questa, Deering, Lower Mulberry, Mulberry, Fig Tree, McCleary Dam, and McCleary No. 39 
2. Isotopic water quality samples are generally mixed with the exception of those for Questa Spring, 40 
which appears to have a signature strongly suggesting a regional water source.  However, the isotopic 41 
signatures do not rule out contribution from the regional aquifer for any of the other springs listed.  42 
Several of the seeps and springs in the analysis area have been developed in the past for stock use, 43 











 



and all of the springs are assumed to be being used for stock and wildlife watering as well as for 1 
recreational purposes.  2 



 3 











 



 1 



Figure 69. Seeps and springs within the analysis area 2 











 



Table 109. Seeps, springs, and other water features within the analysis area 1 



ID 
Spring 



(Cadastral 
Location) 



Elevation 
(feet) 



Observed Flow Rate and 
Characteristics* 



Data Source 



1 Barrel Spring 
[D-18-16 14cab] 



4,278 Spring observed from 2007 to 
2011; long periods with no flow; 
observed flow up to 1 cubic foot 
per second 



Errol L. Montgomery and Associates 
Inc. (2009b); Rosemont Copper 
Company (2012f); WestLand 
Resources Inc. (2007b; 2012j) 



2 Basin Spring 
[D-19-15 11bab] 



5,018 Evidence of water not observed 
(summer 2011); riparian vegetation 
present 



USGS (2013c); WestLand Resources 
Inc. (2011k) 



3 Batamout Spring  
[D-18-16 8ba] 



5,044 Evidence of water not observed 
(summer 2011); riparian vegetation 
present 



ADWR (2005); WestLand Resources 
Inc. (2011k) 



4 Bee Spring 
[D-18-16 31bb] 



5,129 Improved. Small seep, <1 gallon 
per minute (summer 2011); riparian 
vegetation present 



ADWR (2005); WestLand Resources 
Inc. (2011k) 



5 Big Spring 
[D-18-16 18caa] 



4,653 No flow but some evidence of 
water observed; no riparian 
vegetation present (summer 2011) 



USGS (2013a); WestLand Resources 
Inc. (2011k) 



6 Bobo Spring 
[D-17-17 21d] 



3,980 Unknown; spring not located or 
observed 



USGS (2013a) 



7 Bootlegger Spring 
[D-17-18 31cc] 



4,101 Unknown; spring not located or 
observed 



USGS (2013c) 



8 Bowman Spring 
[D-19-15 13ac] 



5,156 Improved; no riparian vegetation 
present (summer 2011) 



USGS (2013c); WestLand Resources 
Inc. (2011k) 



9 Box Canyon Spring - 
Stock Drinker No. 1 
[D-19-15 12ba] 



4,885 Spring improved, water 
intermittently present; riparian 
vegetation present 



ADWR (2005); WestLand Resources 
Inc. (2011k; 2012j) 



10 Box Canyon Spring - 
Stock Drinker No. 2 
[D-19-15 12ba] 



4,890 Spring improved, water 
intermittently present; riparian 
vegetation present 



WestLand Resources Inc. (2012j) 



11 California Mine Spring 
[D-17-17 19db] 



3,849 Unknown; spring not located or 
observed 



USGS (2013c); WestLand Resources 
Inc. (2012j) 



12 Chavez Spring 
[D-18-15 14dbb] 



4,407 Water present (summer 2011); 
riparian vegetation present 



WestLand Resources Inc. (2012j) 



13 Cold Water Spring 
[D-18-17 23dbc] 



4,240 Unknown; spring not located or 
observed 



ADWR (2005) 



14 Cow Spring 
[D-17-16 19dca] 



4,108 Unknown; spring not located or 
observed 



ADWR (2005) 



15 Crucero Spring No. 1 
[D-18-16 9cbd] 



4,800 No water present (summer 2011); 
riparian vegetation present 



WestLand Resources Inc. (2012j) 



16 Crucero Spring No. 2 
[D-18-16 9cbd] 



4,751 Spring observed from 2008 to 
2011; long periods without flow; 
flow observed up to 1.6 gallons per 
minute; no riparian vegetation 
present 



Rosemont Copper Company (2012f); 
WestLand Resources Inc. (2012j) 



17 Dam Spring 
[D-17-16 32aac] 



4,351 Unknown; spring not located or 
observed 



ADWR (2005) 



18 Davidson Spring 
[D-17-17 19ac] 



3,891 Unknown; spring not located or 
observed 



Tetra Tech (2010a) 



19 Deering Spring 
[D-19-15 1dbd] 



5,277 Spring observed from 2008 to 
2011; consistent flow observed up 
to 1.59 gallons per minute; riparian 
vegetation present 



Errol L. Montgomery and Associates 
Inc. (2009b); Rosemont Copper 
Company (2012f); WestLand 
Resources Inc. (2012j) 











 



ID 
Spring 



(Cadastral 
Location) 



Elevation 
(feet) 



Observed Flow Rate and 
Characteristics* 



Data Source 



20 Diesler Spring 
[D-18-15 24cc] 



4,830 No water present (summer 2012); 
riparian vegetation present 



ADWR (2005); WestLand Resources 
Inc. (2012j) 



21 Escondido Spring 
[D-16-17 30a] 



3,341 Spring observed from 2010 to 
2011; consistently dry; reports of 
perennial flow in channel 
historically 



Pima Association of Governments 
Watershed Planning (2005); 
Rosemont Copper Company (2012f); 
Tetra Tech (2010a); WestLand 
Resources Inc. (2012j) 



22 Feliz Spring 
[D-18-15 35ba] 



5,121 Damp, with possible evidence of 
water (summer 2011); riparian 
vegetation present 



ADWR (2005); WestLand Resources 
Inc. (2012j) 



23 Fence Spring 
[D-17-15 35bdb] 



3,676 Unknown; spring not located or 
observed 



ADWR (2005) 



24 Fig Tree Spring 
[D-18-16 19abb] 



5,068 Spring observed from 2008 to 
2011; consistent presence of water 
with minor dry periods; supports 
wetland area of approximately 0.5 
acre 



Errol L. Montgomery and Associates 
Inc. (2009b); Rosemont Copper 
Company (2012f); WestLand 
Resources Inc. (2010c; 2012j) 



25 Heiter Spring 
[D-18-15 1ddb] 



4,151 Evidence of water not observed 
(summer 2011); riparian vegetation 
present 



ADWR (2005); WestLand Resources 
Inc. (2011k)  



26 Helvetia Spring 
[D-18-15 14dba] 



4,570 Spring observed from 2009 to 
2011; consistent flow observed up 
to 3.7 gallons per minute; riparian 
vegetation present 



Rosemont Copper (2012f); 
WestLand Resources Inc. (2012j) 



27 Hilton Spring 
[D-17-17 32caa] 



4,255 Unknown; spring not located or 
observed 



ADWR (2005) 



28 Horse Pasture Spring 
[D-18-16 15aa] 



4,333 Evidence of water not observed 
(summer 2011); riparian vegetation 
present 



Pearce (2007); WestLand Resources 
Inc. (2011k)  



29 HQ Water Spring 
[D-18-16 16cd] 



4,614 Evidence of water not observed 
(summer 2011); riparian vegetation 
present 



ADWR (2005); WestLand Resources 
Inc. (2011k; 2012j) 



30 Indian Spring 
[D-17-15 36cbc] 



3,990 Unknown; spring not located or 
observed 



ADWR (2005) 



31 La Cholla Spring 
[D-18-16 5cba] 



5,169 Improved; flow observed (fall 
2011); riparian vegetation present 



ADWR (2005); WestLand Resources 
Inc. (2012j) 



32 Little Indian Spring 
[D-17-15 36cbc] 



3,990 Unknown; spring not located or 
observed 



ADWR (2005) 



33 Locust Spring  
[D-19-15 1bdb] 



5,468 Spring observed from 2008 to 
2011; mostly dry with occasional 
flowing water; no riparian 
vegetation present 



Errol L. Montgomery and Associates 
Inc. (2009b); Rosemont Copper 
(2012f); WestLand Resources Inc. 
(2012j) 



34 Lower Mulberry Spring 
[D-18-16 9dbb] 



4,679 Spring observed from 2008 to 
2011; consistent presence of water; 
riparian vegetation present 



Errol L. Montgomery and Associates 
Inc. (2009b); Rosemont Copper 
(2012f) 



35 McCleary Dam 
[D-18-16 29bda] 



4,761 Spring observed from 2008 to 
2011; consistent flow observed up 
to 8 gallons per minute; riparian 
vegetation present 



Errol L. Montgomery and Associates 
Inc. (2009b); Rosemont Copper 
(2012f); WestLand Resources Inc. 
(2012j) 











 



ID 
Spring 



(Cadastral 
Location) 



Elevation 
(feet) 



Observed Flow Rate and 
Characteristics* 



Data Source 



36 McCleary No. 1 
[D-18-16 30abc] 



4,987 Spring observed from 2006 to 
2011; long periods with no flow; 
flow observed up to 1 gallon per 
minute; no riparian vegetation 
present 



Errol L. Montgomery and Associates 
Inc. (2009b); Pearce (2007); 
Rosemont Copper (2012f); 
WestLand Resources Inc. (2007b; 
2012j) 



37 McCleary No. 2  
[D-18-16 19cdd] 



5,085 Spring observed from 2006 to 
2011; consistent presence of water; 
riparian vegetation present 



Errol L. Montgomery and Associates 
Inc. (2009b); Rosemont Copper 
(2012f); WestLand Resources Inc. 
(2007b; 2012j) 



38 Mescal Spring 
[D-17-17 21a] 



4,014 Unknown; spring not located or 
observed 



USGS (2013a) 



39 Mesquite Flat Spring 
[D-18-16 7aaa] 



4,709 Presence of water observed (fall 
2011); riparian vegetation present 



USGS (2013c); WestLand Resources 
Inc. (2012j) 



40 Mine Water Spring 
[D-19-15 24dc] 



5,401 Improved; evidence of water not 
observed and no riparian vegetation 
present (summer 2011) 



ADWR (2005); WestLand Resources 
Inc. (2011k) 



41 Mudhole Spring 
[D-18-16 17bb] 



4,715 No flow; ground moist; some 
riparian vegetation present (summer 
2011) 



ADWR (2005); WestLand Resources 
Inc. (2011k) 



42 Mueller Spring 
[D-18-16 29cc] 



4,838 Improved; evidence of water not 
observed and no riparian vegetation 
present (summer 2011) 



ADWR (2005); WestLand Resources 
Inc. (2011k; 2012j) 



43 Mulberry Canyon 
[D-18-16 16a]  



4,511 Wetted area in channel; riparian 
vegetation present (summer 2012) 



WestLand Resources Inc. (2012j) 



44 Mulberry Spring 
[D-18-16 9abc] 



4,927 Spring observed from 2008 to 
2011; consistent presence of water; 
riparian vegetation present 



Errol L. Montgomery and Associates 
Inc. (2009b); Rosemont Copper 
(2012f) 



45 Oak Spring 
[D-18-16 17bbc] 



4,881 Standing pool; riparian vegetation 
present 



ADWR (2005); WestLand Resources 
Inc. (2011k) 



46 Ojo Blanco Spring 
[D-18-16 5cd] 



5,012 Improved; riparian vegetation 
present; presence of water observed 
(summer 2011) 



USGS (2013a); WestLand Resources 
Inc. (2011k) 



47 Ophir Gulch Well 
[D-19-15 24dd] 



5,321  Water about 1 to 1.5 meters below 
ground level (summer 2012) 



WestLand Resources Inc. (2012j) 



48 Paja Verde Spring 
[D-19-15 23ca] 



5,546 Evidence of water not observed and 
no riparian vegetation present 
(summer 2011) 



USGS (2013a) 



49 Papago Spring (No. 2) 
[D-18-16 16bba] 



4,800 Spring observed from 2008 to 
2011; long periods without flow; 
flow observed up to 3.57 gallons 
per minute; no riparian vegetation 
present 



Errol L. Montgomery and Associates 
Inc. (2009b); Rosemont Copper 
(2012f); WestLand Resources Inc. 
(2012j) 



50 Peligro Adit 
[D-18-15 24dcc] 



5,010 Spring observed from 2008 to 
2011; consistent flow observed but 
has been dry since 2010; no 
riparian vegetation present 



Errol L. Montgomery and Associates 
Inc. (2009b); Rosemont Copper 
(2012f); WestLand Resources Inc. 
(2012j) 



51 Proctor Box Spring 
[D-19-15 12bc] 



4,841 Evidence of water not observed 
(summer 2011); riparian vegetation 
present 



ADWR (2005); WestLand Resources 
Inc. (2011k; 2012j) 











 



ID 
Spring 



(Cadastral 
Location) 



Elevation 
(feet) 



Observed Flow Rate and 
Characteristics* 



Data Source 



52 Questa Spring 
[D-18-16 27ddd] 



4,604 Small pond present; spring 
observed from 2007 to 2011; 
consistent flow observed up to 0.3 
gallon per minute; no riparian 
vegetation present 



Errol L. Montgomery and Associates 
Inc. (2009b); Pearce (2007); 
Rosemont Copper (2012f); 
WestLand Resources Inc. (2007b; 
2012j) 



53 Rock Spring 
[D-18-16 6ddd] 



5,074 Evidence of water not observed 
(summer 2011); riparian vegetation 
present 



ADWR (2005); WestLand Resources 
Inc. (2012j) 



54 Rockhouse Spring 
[D-18-17 10cda] 



4,490 Unknown; spring not located or 
observed 



ADWR (2005) 



55 Rosemont Spring 
[D-18-16 32bbc] 



4,922 Spring observed from 2007 to 
2011; consistent flow observed up 
to 0.79 gallon per minute; riparian 
vegetation present 



Errol L. Montgomery and Associates 
Inc. (2009b); Pearce (2007); 
Rosemont Copper (2012f); 
WestLand Resources Inc. (2007b; 
2012j) 



56 Ruelas Spring 
[D-18-15 35bdc] 



5,029 Spring observed from 2008 to 
2011; consistently dry with 
occasional dampness; riparian 
vegetation present 



Errol L. Montgomery and Associates 
Inc. (2009b); Rosemont Copper 
(2012f); WestLand Resources Inc. 
(2012j) 



57 Ruelas Spring Number 
Two and Three 
[D-18-15 26aa] 



4,827 No flow, but presence of water 
observed (summer 2012); no 
riparian vegetation present 



USGS (2013a); WestLand Resources 
Inc. (2012j) 



58 Rust Spring 
[D-18-15 1acb] 



4,212 Unknown; spring not located or 
observed 



ADWR (2005) 



59 Sanford Spring 
[D-18-17 15daa] 



4,322 Unknown; spring not located or 
observed 



ADWR (2005) 



60 Scholefield No. 1 
Spring 
[D-18-16 16ccc] 



4,747 Spring observed from 2007 to 
2011; consistently dry; wetland 
area present (0.3 acre) 



Errol L. Montgomery and Associates 
Inc. (2009b); Rosemont Copper 
(2012f); WestLand Resources Inc. 
(2007b; 2010c; 2012j) 



61 Scholefield No. 2 
Spring 
[D-18-16 17adb] 



4,883 Spring observed from 2007 to 
2011; long periods without flow; 
flow observed up to 1.3 gallons per 
minute; no riparian vegetation 
present 



Errol L. Montgomery and Associates 
Inc. (2009b); Rosemont Copper 
(2012f); WestLand Resources Inc. 
(2007b) 



62 Scholefield No. 3 
Spring 
[D18-16 17caa] 



5,117 Most recent observations show 
flow <1 gallon per minute; ground 
moist; no riparian vegetation 
present 



WestLand Resources Inc. (2007b; 
2011k; 2012j) 



63 Shamrod Spring 
[D-18-15 14bcd] 



4,122 Evidence of water not observed 
(summer 2011); riparian vegetation 
present 



WestLand Resources Inc. (2012j) 



64 Siphon Spring 
[D-17-16 31cda] 



4,535 Unknown; spring not located or 
observed 



ADWR (2005); WestLand Resources 
Inc. (2012j) 



65 Soldier Spring 
[D-18-15 25bb] 



4,848 Evidence of water not observed and 
no riparian vegetation present 
(summer 2012) 



ADWR (2005); WestLand Resources 
Inc. (2012j) 



66 SS-2 (Casita Spring) 
[D-18-15 13aab] 



4,470 Spring observed for 6 months in 
2008; no flow or evidence of flow 
observed; no riparian vegetation 
present 



Errol L. Montgomery and Associates 
Inc. (2009b); Rosemont Copper 
(2012f); WestLand Resources Inc. 
(2012j) 











 



ID 
Spring 



(Cadastral 
Location) 



Elevation 
(feet) 



Observed Flow Rate and 
Characteristics* 



Data Source 



67 SW 
[D-19-15 1bbb] 



5,540 Spring observed from 2008 to 
2011; mostly dry with occasional 
dampness; riparian vegetation 
present 



Errol L. Montgomery and Associates 
Inc. (2009b); Rosemont Copper 
(2012f); WestLand Resources Inc. 
(2012j) 



68 Sycamore Spring 
[D-18-15 12dba] 



4,211 Spring observed from 2008 to 
2011; consistent flow or standing 
water in sump; flow observed up to 
1.3 gallons per minute; riparian 
vegetation present 



Errol L. Montgomery and Associates 
Inc. (2009b); Rosemont Copper 
(2012f); WestLand Resources Inc. 
(2012j) 



69 Tree Spring 
[D-18-16 8acc] 



4,915 No water present (summer 2011) 
but some evidence of past presence 
of water; some riparian vegetation 
present 



ADWR (2005); WestLand Resources 
Inc. (2012j) 



70 Tub Spring 
[D-18-16 6dd] 



4,837 Presence of water observed 
(summer 2011); riparian vegetation 
present 



ADWR (2005); WestLand Resources 
Inc. (2012j) 



71 Tunnel Spring 
[D-17-16 32cb] 



4,436 Unknown; spring not located or 
observed 



USGS (2013c) 



72 Tunnel Spring # 2 
[D-17-16 31bbd] 



4,039 Unknown; spring not located or 
observed 



ADWR (2005) 



73 Unnamed Spring 
(South of Deering 
Spring) 
[D-19-15 1d] 



5,236 Evidence of water not observed 
(summer 2012); riparian vegetation 
present 



WestLand Resources Inc. (2012j) 



74 Unnamed Spring (in 
Box Canyon) 
[D-19-15 11a] 



4,772 Pool of water and riparian 
vegetation observed (2011 and 
2012) 



WestLand Resources Inc. (2012j) 



75 Reach 2 Spring 
[D-17-17 6bd] 



3,518 Spring observed from 2010 to 
2011; mostly dry with occasional 
flow or standing water; reports of 
perennial flow in channel 
historically; riparian vegetation 
present 



Pima Association of Governments 
Watershed Planning (2005); 
Rosemont Copper (2012f); Tetra 
Tech (2010a); WestLand Resources 
Inc. (2012j) 



76 Unnamed Spring  
(in South Sycamore 
Canyon) 
[D-19-15 01c] 



5,072  Pool of water and riparian 
vegetation observed (2011 and 
2012) 



WestLand Resources Inc. (2012j) 



77 Unnamed Spring  
No. 1 
[D-18-15 23ba] 



4,413 Unknown; spring not located or 
observed 



Pearce (2007) 



78 Unnamed Spring  
No. 12 
[D-18-17 6ac] 



4,398 Unknown; spring not located or 
observed 



USGS (2013c) 



79 Unnamed Spring  
No. 13 
[D-18-15 34aa] 



4,830 Presence of water observed 
(summer 2011); no riparian 
vegetation present 



ADWR (2005); WestLand Resources 
Inc. (2012j) 



80 Unnamed Spring  
No. 14 
[D-18-16 21bc] 



4,637 Evidence of water not observed 
(summer 2011); riparian vegetation 
present 



ADWR (2005); WestLand Resources 
Inc. (2011k; 2012j) 



81 Unnamed Spring  
No. 16 
[D-17-15 36cc] 



4,138 Unknown; spring not located or 
observed 



ADWR (2005) 











 



ID 
Spring 



(Cadastral 
Location) 



Elevation 
(feet) 



Observed Flow Rate and 
Characteristics* 



Data Source 



82 Unnamed Spring  
No. 17 
[D-18-16 8ac] 



4,993 Evidence of water not observed 
(summer 2011); riparian vegetation 
present 



ADWR (2005); WestLand Resources 
Inc. (2012j) 



83 Unnamed Spring  
No. 18 
[D-18-15 13ac] 



4,657 Evidence of water not observed 
(summer 2011); riparian vegetation 
present 



ADWR (2005); WestLand Resources 
Inc. (2012j) 



84 Unnamed Spring  
No. 2 
[D-18-16 30cd] 



5,152 Standing pool; no riparian 
vegetation present 



Pearce (2007); WestLand Resources 
Inc. (2011k; 2012j) 



85 Unnamed Spring  
No. 20 
D-17-16 31cd] 



4,526 Unknown; spring not located or 
observed 



ADWR (2005) 



86 Unnamed Spring  
No. 21 
[D-18-16 6dc] 



4,805 Evidence of water not observed 
(summer 2011); riparian vegetation 
present 



ADWR (2005); WestLand Resources 
Inc. (2012j) 



87 Unnamed Spring  
No. 22 
[D-18-16 7da] 



4,552 Evidence of water not observed 
(summer 2011); riparian vegetation 
present 



ADWR (2005); WestLand Resources 
Inc. (2011k) 



88 Unnamed Spring  
No. 24 
[D-18-16 8ca] 



4,759 Evidence of water not observed 
(summer 2011); riparian vegetation 
present 



ADWR (2005); WestLand Resources 
Inc. (2011k) 



89 Unnamed Spring  
No. 3 
[D-18-16 30cd] 



5,101 Presence of water observed (spring 
2012); no riparian vegetation 
present 



Pearce (2007); WestLand Resources 
Inc. (2012j) 



90 Unnamed Spring  
No. 4 
[D-18-16 26bc] 



4,536 Presence of water observed 
(summer 2011); riparian vegetation 
present 



Pearce (2007); WestLand Resources 
Inc. (2011k) 



91 Unnamed Spring  
No. 5 
[D-18-16 29ab] 



4,810 Presence of water observed (spring 
2012); riparian vegetation present 



Pearce (2007); WestLand Resources 
Inc. (2011k; 2012j) 



92 Unnamed Spring  
No. 7 
[D-17-17 28b] 



4,167 Unknown; spring not located or 
observed 



USGS (2013c) 



93 Upper Empire Gulch 
Spring 
[D-19-17 18aad] 



4,610 Presence of water observed (spring 
2012); riparian vegetation present 



WestLand Resources Inc. (2012j) 



94 Water Develop Spring 
[D-18-16 17ab] 



4,846 Improved; standing pool; riparian 
vegetation present (summer 2011) 



ADWR (2005); WestLand Resources 
Inc. (2011k) 



95 Zackendorf Spring 
[D-18-15 14ada] 



4,539 Flow observed in summer 2011, 
spring 2012, and summer 2012; 
riparian vegetation present 



WestLand Resources Inc. (2012j) 



* Flow rate as observed in 2008 and 2009 by WestLand Resources Inc., Montgomery and Associates, or Tetra Tech, or in 1 
2011 and 2012 by WestLand Resources Inc. (2012j).  2 



Riparian Areas 3 



Riparian areas mapped by Pima County within the analysis area are summarized in table 110. As 4 
noted previously, it was determined that several reaches varied from the Pima County classification. 5 
These are explicitly noted in table 110; specific evidence and rationale are discussed below. 6 











 



Table 110. Riparian affected environment 1 



Reach 
Acres of Riparian 



Habitat 
Pima County Riparian 
Habitat Classification 



Species Types Present 



Cienega Creek 1 695.13 Hydroriparian Cottonwood and Goodding’s willow* 
Cienega Creek 1 364.69 Xeroriparian B Large mesquites and scrub mesquites with 



scattered cottonwoods* 
Cienega Creek 2 2,086.96 Hydroriparian Mature cottonwood and Goodding’s 



willow* 
Cienega Creek 2 323.98 Xeroriparian B Acacia, desert willow, ironwood, 



paloverde, mesquite, soapberry† 



Cienega Creek 2 65.58 Xeroriparian C Acacia, desert willow, ironwood, 
paloverde, mesquite, soapberry† 



Cienega Creek 3 382.27 Hydroriparian Mature cottonwood and Goodding’s 
willow with young velvet ash* 



Cienega Creek 3 35.88 Xeroriparian B Mesquite and netleaf hackberry* 
Cienega Creek 3 126.96 Xeroriparian C Mesquite with desert broom and 



burrobrush* 
Cienega Creek 3 0.78 Xeroriparian D Acacia, desert willow, ironwood, 



paloverde, mesquite, soapberry† 



Cienega Creek 4 11.15 Xeroriparian A Mature mesquite and netleaf hackberry* 
Cienega Creek 4 179.52 Xeroriparian B Mesquites with burrobrush* 
Cienega Creek 4 656.81 Xeroriparian C Less dense mesquites with burrobrush* 
Cienega Creek 4 38.58 Xeroriparian D Acacia, desert willow, ironwood, 



paloverde, mesquite, soapberry† 



Cienega Creek 4 2138.93 Hydroriparian Mature cottonwoods and ash with some 
Goodding’s and seep willow* 



Cienega Creek 5 4.86 Xeroriparian A Mesquite* 
Cienega Creek 5 21.75 Xeroriparian B Mesquites with burrobrush* 
Cienega Creek 5 168.15 Xeroriparian C Less dense mesquites with desert broom 



and burrobrush* 
Cienega Creek 5 49.91 Xeroriparian D Acacia, desert willow, ironwood, 



paloverde, mesquite, soapberry† 



Cienega Creek 5 463.95 Hydroriparian Cottonwood and willow gallery forest* 
Gardner Canyon 1 422.26 Xeroriparian B Acacia, desert willow, ironwood, 



paloverde, mesquite, soapberry† 



Gardner Canyon 1 381.08 Xeroriparian C Acacia, desert willow, ironwood, 
paloverde, mesquite, soapberry† 



Gardner Canyon 1 523.96 Hydroriparian Cottonwood, willow, seepwillow, 
sycamore, hackberry† 



Gardner Canyon 2 129.29 Xeroriparian B Acacia, desert willow, ironwood, 
paloverde, mesquite, soapberry† 



Gardner Canyon 2 121.51 Hydroriparian Cottonwood, willow, seepwillow, 
sycamore, hackberry† 



Empire Gulch 86.00 Xeroriparian A Acacia, desert willow, ironwood, 
paloverde, mesquite, soapberry† 



Empire Gulch 631.39 Xeroriparian B Acacia, desert willow, ironwood, 
paloverde, mesquite, soapberry† 



Empire Gulch 127.90 Xeroriparian C Acacia, desert willow, ironwood, 
paloverde, mesquite, soapberry† 



Empire Gulch 407.46 Hydroriparian Large cottonwood willow gallery* 
Davidson Canyon 1 84.03 Xeroriparian B Acacia, desert willow, ironwood, 



paloverde, mesquite, soapberry† 



Davidson Canyon 1 99.20 Hydroriparian‡ Large ash trees* 











 



Reach 
Acres of Riparian 



Habitat 
Pima County Riparian 
Habitat Classification 



Species Types Present 



Davidson Canyon 2 355.61 Xeroriparian B Mesquites, hackberry* 
Davidson Canyon 2 31.23 Xeroriparian C Small mesquites, desert willow* 
Davidson Canyon 2 33.95 Xeroriparian D Acacia, desert broom* 
Davidson Canyon 2 570.38 Hydroriparian‡ Seep willow, Arizona walnut, 



cottonwood* 
Davidson Canyon 3 0.50 Xeroriparian B Juniper* 
Davidson Canyon 3 28.93 Xeroriparian C Mesquite, hackberry* 
Davidson Canyon 3 26.21 Xeroriparian D Desert broom, acacia* 
Davidson Canyon 3 71.05 Hydroriparian‡ Willows, ash, tamarisk* 
Davidson Canyon 4 5.71 Xeroriparian A Large mesquite, hackberry* 
Davidson Canyon 4 5.05 Xeroriparian B Mesquite* 
Davidson Canyon 4 50.42 Xeroriparian C Small mesquite, juniper* 
Davidson Canyon 4 3.27 Xeroriparian D Desert broom, acacia* 
Davidson Canyon 4 174.78 Hydroriparian Willows, ash, tamarisk, and cottonwood* 
Barrel Canyon 1 192.54 Hydroriparian‡ Large mesquites, oak, juniper, desert 



willow, sumac* 
Barrel Canyon 1 21.74 Xeroriparian B Small mesquites, juniper, hackberry* 
Barrel Canyon 2 12.39 Hydroriparian‡ Seep willow* 
Total Hydroriparian 7,940.51 NA NA 
Total Xeroriparian 
A 



107.72 NA NA 



Total Xeroriparian 
B 



2,575.69 NA NA 



Total Xeroriparian 
C 



1,637.06 NA NA 



Total Xeroriparian 
D 



152.7 NA NA 



Note: 1 
NA = Not applicable. 2 
* From actual field observations (WestLand Resources Inc. 2010c, 2012j, 2012m). 3 
† From generic Pima County habitat type descriptions (Pima County Regional Flood Control District 2011).  4 
‡ The Pima County habitat designation does not match field descriptions of species types; for purposes of analysis, these 5 
areas are considered xeroriparian/mesoriparian instead of hydroriparian. 6 



Riparian Field Descriptions and  7 
Variance from Pima County Mapping 8 



The Pima County mapping was supplemented with field descriptions from other sources. Three 9 
project-specific riparian studies were reviewed that each cover narrowly defined specific study areas. 10 
Below is a list of the project-specific riparian studies and a brief summary of each: 11 



 “Onsite Riparian Habitat Assessment, Rosemont Project,” April 2010 (WestLand Resources 12 
Inc. 2010c). This onsite riparian habitat assessment was performed based on normalized 13 
difference vegetation index display values developed from satellite imagery for the project 14 
area, supplemented with field observations. Five different classes of riparian habitat, ranging 15 
from xeroriparian to hydroriparian, were delineated.  16 



 “Offsite Riparian Habitat Analysis and Mapping,” August 17, 2010 (WestLand Resources 17 
Inc. 2011g). The study area for this report consists of upper Barrel Canyon from just north of 18 
SR 83 downstream to its confluence with Davidson Canyon and from Davidson Canyon to its 19 











 



confluence with Cienega Creek. This offsite riparian habitat assessment was performed based 1 
on normalized difference vegetation index display values from satellite imagery verified by 2 
field measurements at 70 locations within the study area. 3 



 “Trip Report for Cienega Creek Site Visit Conducted on October 26–28, 2011, and 4 
November 3, 2011” (WestLand Resources Inc. 2012m). The study area for this report 5 
consists of Cienega Creek downstream of its intersection with SR 83 to the Pantano Dam. 6 
Field observations were recorded and photodocumentation provided. Recorded field 7 
parameters include vegetation type, dominant species, approximate density, presence of 8 
streamflow, and presence of fish. 9 



Much of the Pima County riparian mapping along Cienega Creek matches field descriptions of 10 
riparian vegetation species reasonably well. However, field descriptions for several reaches 11 
downstream of the proposed mine site in Barrel Canyon and Davidson Canyon do not match well 12 
with Pima County mapping. The downstream reaches of Barrel Canyon are identified by Pima 13 
County as having 226 acres of riparian habitat, of which 90 percent is mapped as “hydroriparian” (see 14 
table 110). Hydroriparian habitat is typified by obligate or preferential wetland plant species, such as 15 
willow and cottonwood, and is generally associated with perennial water. Neither cottonwood nor 16 
willows were identified in field surveys in Barrel Canyon; seepwillow can also define hydroriparian 17 
habitat but was identified at less than 11 percent of sampled points (WestLand Resources Inc. 2010c). 18 
In addition, neither perennial nor intermittent water occurs within Barrel Canyon. Barrel Canyon is, 19 
therefore, analyzed in the FEIS as xeroriparian with pockets of mesoriparian, not hydroriparian, 20 
habitat. 21 



Of the 1,540 acres of riparian habitat mapped in the Davidson Canyon reaches, 915 acres (60 percent) 22 
are classified as hydroriparian by Pima County. Davidson Canyon has been classified in field surveys 23 
as largely xeroriparian or mesoriparian, although with individual cottonwood and willows and 24 
pockets of higher quality habitat, particularly in the lower reaches (WestLand Resources Inc. 2011g). 25 
Only one part of Davidson Canyon has been considered in the past to have perennial flows, which is 26 
the lower reach (Davidson Reach 4). For the purposes of the FEIS analysis, Reach 4 of Davidson 27 
Canyon is considered hydroriparian; however, Reaches 1 through 3 of Davidson Canyon are analyzed 28 
as xeroriparian with pockets of mesoriparian habitat. 29 



Surface Flow 30 



Historical surface waterflow data for Barrel Canyon, Davidson Canyon, and Cienega Creek are 31 
presented in the “Surface Water Quantity” resource section in this chapter. Surface flow is 32 
summarized by reach in table 106. As noted in the table, some perennial flow has occurred in three of 33 
the drainages: in lower Davidson Canyon (Reach 2 Spring to the confluence with Cienega Creek), 34 
Cienega Creek (from confluence with Gardner Canyon to Pantano Wash), and Empire Gulch. 35 



Several intermittent stream channels may exist in the area and overlap with springs that are analyzed.  36 
Intermittent reaches may exist in Sycamore Canyon (north), Sycamore Canyon (south), Mulberry 37 
Canyon, and Box Canyon.  These intermittent reaches are analyzed in the same manner as the spring 38 
locations in these same areas. 39 



Outstanding Arizona Waters  40 



A portion of Davidson Canyon has been designated an Outstanding Arizona Water by the ADEQ after 41 
being nominated in 2005 by Pima County. The designated reach begins approximately 12 river miles 42 











 



downstream of its confluence with Barrel Canyon and extends 3.2 miles to its confluence with 1 
Cienega Creek. This reach begins approximately where perennial and intermittent streamflow begins, 2 
which is associated with discharge from the Reach 2 Spring.  3 



All of Cienega Creek has also been designated an Outstanding Arizona Water by the ADEQ after 4 
being nominated in 1990 by Pima County. The designated reach begins at the confluence of Gardner 5 
Canyon and extends 28.3 miles to Pantano Dam.  6 



The Outstanding Arizona Water designation ensures that existing surface water quality will be 7 
maintained and protected for the designated use of the surface water; existing surface water quality 8 
for baseflow in Davidson Canyon and Lower Cienega Creek is discussed in the “Surface Water 9 
Quality” resource section. The locations of Outstanding Arizona Waters in Davidson Canyon and 10 
Cienega Creek are shown in figure 65 in the “Surface Water Quality” resource section. 11 



Environmental Consequences 12 



Direct and Indirect Effects of Each Alternative 13 



No Action Alternative 14 



Under baseline conditions (no action), seeps, springs, and riparian areas within the analysis area 15 
would not be impacted by mine activities but would still likely undergo changes from current 16 
conditions, uses, and trends. The use of riparian areas for recreation would likely increase relative to 17 
the predicted increase in population growth and residential development. Use for stock watering 18 
could change, depending on changes in livestock management.  19 



Ephemeral washes in the analysis area will continue to flow in response to precipitation, supporting 20 
xeroriparian zones. However, current trends show the impact that prolonged drought can have on 21 
spring and streamflow, and these changes could persist or worsen, exacerbated by climate change (see 22 
the “Climate Change” part of this resource section). Changes in vegetation type from hydroriparian or 23 
mesoriparian to xeroriparian, or from shallow rooted phreatophytic vegetation like 24 
cottonwood/willow to deeper rooted vegetation like tamarisk or mesquite could occur as conditions 25 
become drier. 26 



Impacts Common to All Action Alternatives 27 



Impacts common to all action alternatives include effects on perennial flows, indirect effects on 28 
riparian areas and vegetation, and Outstanding Arizona Waters. The effects on seeps and springs vary 29 
between alternatives owing to different footprints of ground disturbance, as do direct effects on 30 
riparian vegetation owing to surface disturbance. 31 



The terms “near-term” and “long-term” are used extensively in the following discussion.  As noted 32 
earlier, near-term impacts are defined as those occurring during the active mine life and up to 50 33 
years after final reclamation and closure. Long-term impacts are defined as those that occur beyond 34 
50 years after final reclamation and closure and up to 1,000 years after final reclamation and closure. 35 
Near-term impacts have a higher level of certainty. Long-term impacts are less certain or even 36 
speculative, not only because the uncertainty of the model results increases with time but because the 37 
cumulative effects from other future actions and climate change are entirely unpredictable during 38 
these long timeframes. 39 



 40 











 



Effect on Perennial Streamflow 1 



As shown in table 106, there are several intermittent or perennial stream sections within the analysis 2 
area for which impacts from groundwater level changes are a concern: 3 



 Portions of Empire Gulch from Empire Ranch to the confluence with Cienega Creek; 4 



 Cienega Creek near the confluence with Gardner Canyon and near stream gage no. 09484550 5 
(Cienega Creek Reaches 2 and 3); 6 



 Portions of Cienega Creek just upstream and downstream of the Davidson Canyon 7 
confluence (Cienega Creek Reaches 4 and 5); and 8 



 Portions of Davidson Canyon from Reach 2 Spring to the confluence with Cienega Creek 9 
(Davidson Canyon Reach 4). 10 



As with springs, changes to perennial flows in streams are highly dependent on the geological 11 
conditions that bring about those perennial flows in the first place. Perennial flow can result from 12 
discharge of water from the regional aquifer into the streambed as a result of the intersection of 13 
fracture zones or upwelling from regional groundwater flow encountering a flow barrier. Perennial 14 
flow can also result from discharge of shallow groundwater that is stored, that is moving subsurface 15 
in alluvial stream sediments, and that is forced to the surface by geological conditions, such as 16 
bedrock constrictions of the stream channel. In the case of this shallow alluvial groundwater, changes 17 
in ephemeral surface flows are more likely to impact perennial flows than changes in regional 18 
groundwater levels. 19 



Empire Gulch Streamflow 20 



Portions of Empire Gulch are perennial or intermittent downstream of Empire Ranch and the nearby 21 
springs (titled Upper Empire Gulch springs in table 109). No surface disturbance from mining 22 
facilities is located within the Empire Gulch watershed; therefore, in assessing potential changes to 23 
streamflow, only the possible contribution of flow from the regional groundwater system is 24 
considered.  An estimated 3 miles of Empire Gulch could be affected by hydrologic changes. 25 



All three groundwater flow models predict changes in groundwater levels in the vicinity of the Upper 26 
Empire Gulch springs (Montgomery and Associates Inc. 2010; Myers 2008; Tetra Tech 2010g). In all 27 
cases, the groundwater drawdown modeled to occur to Empire Gulch is less than that near the mine 28 
site but larger than that experienced along Cienega Creek, as shown in tables 59 through 64 of the 29 
“Groundwater Quantity” resource section of this chapter.  30 



Near-Term Impacts 31 



Lowest Estimate – The lowest estimated drawdown at Empire Gulch 50 years after closure is less 32 
than 0.l feet (for both the Montgomery and Tetra Tech models).  If occurring, in general this amount 33 
of drawdown is unlikely to result in any noticeable loss of surface flow in Empire Gulch. 34 



Most Likely  Estimate – The most likely estimated drawdown at Empire Gulch 50 years after closure 35 
is 0.2 feet (Myers).  If occurring, in general this amount of drawdown would noticeably reduce 36 
streamflows but not result in widespread absence of flow.  This amount of drawdown would 37 
potentially cause reduction in the length of wet sections of or even drying of some sections.  38 



Highest Estimate – The highest estimated drawdown at Empire Gulch 50 years after closure is 1.8 39 
feet (Tetra Tech).  If occurring, in general this amount of drawdown would likely cause widespread 40 
absence of surface flow for large portions of the year. 41 











 



Level of Uncertainty – The levels of drawdown assessed for the near-term in Empire Gulch are 1 
beyond the ability of the models to accurately predict and have a high level of uncertainty.  The long 2 
time frames and distance involved also add a high level of uncertainty.  Qualitatively, the trends for 3 
all three models suggest that drawdown could eventually occur; the impacts of that drawdown on 4 
streamflow could reasonably lie anywhere within the range of estimates provided. 5 



 6 



Long-Term Impacts 7 



Lowest Estimate - The lowest estimated drawdown at Empire Gulch 150 years after closure is 0.l feet 8 
(Montgomery).  If occurring, in general this amount of drawdown is unlikely to result in any 9 
noticeable loss of surface flow in Empire Gulch.  The lowest estimated drawdown at Empire Gulch 10 
1,000 years after closure  is 2.3 feet (Montgomery).  If occurring, in general this amount of 11 
drawdown would likely cause widespread absence of surface flow for large portions of the year. 12 



Most Likely Estimate – The most likely estimated drawdown at Empire Gulch 150 years after closure 13 
is 0.3 feet (Myers).  If occurring, in general this amount of drawdown would noticeably reduce 14 
streamflows but not result in widespread absence of flow.  This amount of drawdown would 15 
potentially cause reduction in the length of wet sections of or even drying of some sections.   The 16 
most likely estimated drawdown at Empire Gulch 1,000 years after closure is 4.3 feet (Myers).  If 17 
occurring, in general this amount of drawdown would likely cause widespread absence of surface 18 
flow for large portions of the year. 19 



Highest Estimate - The highest estimated drawdown at Empire Gulch 150 years after closure is 5.0 20 
feet (Tetra Tech).  If occurring, in general this amount of drawdown would likely cause widespread 21 
absence of surface flow for large portions of the year.  The highest estimated drawdown at Empire 22 
Gulch 1,000 years after closure is 6.0 feet (Tetra Tech).  If occurring, in general this amount of 23 
drawdown would likely cause widespread absence of surface flow for large portions of the year. 24 



Level of Uncertainty – Some of the levels of drawdown assessed for the long-term in Empire Gulch 25 
are within the ability of the models to accurately predict, and therefore have some reliability.  26 
However, the long time frames and distance involved add a high level of uncertainty.  Qualitatively, 27 
the trends for all three models suggest that drawdown is likely to occur in Empire Gulch at some 28 
level; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of 29 
estimates provided. 30 



Analysis of impacts to BLM federal reserved water rights associated with Empire Gulch is included 31 
in the “Indirect Impacts to Offsite Water Rights” part of the “Surface Water Quantity” resource 32 
section of this chapter.  Water rights along Empire Gulch would likely be impacted by the changes 33 
described. 34 



Cienega Creek Streamflow 35 



With respect to Cienega Creek, no surface disturbance from mining facilities is located within the 36 
Upper Cienega Creek watershed upstream of the confluence with Davidson Canyon. Any 37 
contribution to perennial flows resulting from stormwater stored in shallow alluvial stream sediments 38 
would not be affected. Therefore, in assessing the potential changes to streamflow in Cienega Creek, 39 
only the possible contribution to streamflow from the regional groundwater system is considered. 40 











 



All three groundwater flow models predict changes in groundwater levels along Cienega Creek 1 
(Montgomery and Associates Inc. 2010; Myers 2008; Tetra Tech 2010a, 2010g). In all cases, the 2 
groundwater drawdown modeled to occur along Cienega Creek is less than that near the mine site, as 3 
shown in tables 59 through 64 of the “Groundwater Quantity” resource section of this chapter.  4 



Upper Cienega Creek also receives surface waterflow from Empire Gulch, and the potential for 5 
reduction in Empire Gulch streamflow could, therefore, also result in reductions in Cienega Creek’s 6 
streamflow as well. The percent contribution of Empire Gulch to Upper Cienega Creek has not been 7 
determined by field work.  8 



 9 



Near-Term Impacts 10 



Lowest Estimate – The lowest estimated drawdown at Cienega Creek 50 years after closure is less 11 
than 0.l feet (for both the Montgomery and Tetra Tech models).  If occurring, in general this amount 12 
of drawdown is unlikely to result in any noticeable loss of surface flow in Cienega Creek. 13 



Most Likely Estimate – The most likely estimated drawdown at Cienega Creek 50 years after closure 14 
is less than 0.1 feet (for both the Montgomery and Tetra Tech models).  If occurring, in general this 15 
amount of drawdown is unlikely to result in any noticeable loss of surface flow in Cienega Creek.  16 
The contribution from Empire Gulch would be reduced, but not absent. 17 



Highest Estimate – The highest estimated drawdown at Cienega Creek 50 years after closure is 0.15 18 
feet (Tetra Tech).  If occurring, in general this amount of drawdown would noticeably reduce 19 
streamflows but not result in widespread absence of flow.  This amount of drawdown would 20 
potentially cause reduction in the length of wet sections of or even drying of some sections.  The 21 
contribution from Empire Gulch would be largely absent, further reducing streamflow in Cienega 22 
Creek. 23 



Level of Uncertainty – The levels of drawdown assessed for the near-term in Cienega Creek are 24 
beyond the ability of the models to accurately predict and have a high level of uncertainty.  The long 25 
time frames and distance involved also add a high level of uncertainty.  Qualitatively, the trends for 26 
all three models suggest that drawdown could eventually occur; the impacts of that drawdown on 27 
streamflow could reasonably lie anywhere within the range of estimates provided. 28 



Long-Term Impacts 29 



Lowest Estimate - The lowest estimated drawdown at Cienega Creek 150 years after closure is less 30 
than 0.l feet (for both the Montgomery and Tetra Tech models).  If occurring, in general this amount 31 
of drawdown is unlikely to result in any noticeable loss of surface flow in Cienega Creek. The lowest 32 
estimated drawdown at Cienega Creek 1,000 years after closure  is still less than 0.1 feet 33 
(Montgomery).  If occurring, in general this amount of drawdown is unlikely to result in any 34 
noticeable loss of surface flow in Cienega Creek.  However, contribution from Empire Gulch would 35 
likely be absent, which may result in noticeable losses in Cienega Creek. 36 



Most Likely Estimate – The most likely estimated drawdown at Cienega Creek 150 years after closure 37 
is less than 0.1 feet (Montgomery).  If occurring, in general this amount of drawdown is unlikely to 38 
result in any noticeable loss of surface flow in Cienega Creek. The most likely estimated drawdown 39 
at Cienega Creek 1,000 years after closure is 0.2 feet (Myers).  If occurring, in general this amount of 40 
drawdown would noticeably reduce streamflows but not result in widespread absence of flow.  This 41 











 



amount of drawdown would potentially cause reduction in the length of wet sections of or even 1 
drying of some sections.  Contribution from Empire Gulch would likely be absent, contributing to 2 
noticeable losses in Cienega Creek. 3 



Highest Estimate - The highest estimated drawdown at Cienega Creek 150 years after closure is 0.35 4 
feet (Tetra Tech).  If occurring, in general this amount of drawdown would noticeably reduce 5 
streamflows but not result in widespread absence of flow.  This amount of drawdown would 6 
potentially cause reduction in the length of wet sections of or even drying of some sections.  The 7 
highest estimated drawdown at Cienega Creek 1,000 years after closure is 0.5 feet (Tetra Tech).  If 8 
occurring, in general this amount of drawdown would noticeably reduce streamflows and could result 9 
in widespread absence of flow.  This amount of drawdown would likely cause reduction in the length 10 
of wet sections and even drying of some sections.  Contribution from Empire Gulch would likely be 11 
absent, contributing to noticeable losses in Cienega Creek. 12 



Level of Uncertainty – The levels of drawdown assessed for the long-term in Cienega Creek are 13 
beyond the ability of the models to accurately predict and have a high level of uncertainty.  The long 14 
time frames and distance involved also add a high level of uncertainty.  Qualitatively, the trends for 15 
all three models suggest that drawdown could eventually occur; the impacts of that drawdown on 16 
streamflow could reasonably lie anywhere within the range of estimates provided. 17 



 18 



Public and cooperator comments suggest that small changes in groundwater level or flow, even if 19 
dwarfed by the natural background variability, have an additive effect that could impact riparian 20 
vegetation or aquatic species during times of drought or even seasonally. This possibility was 21 
disclosed in the DEIS and remains valid. Minimum monthly streamflow values for the USGS stream 22 
gage on Cienega Creek near Sonoita are shown in figure 70 for the period 2001 to 2010. Seasonally, 23 
the lowest mean monthly streamflows tend to occur in May and June. The lowest observed 24 
streamflow during this period was 0.065 cubic foot per second (June 2010). Clearly, a small change in 25 
streamflow could result in loss of surface flow during these drought periods.  26 











 



 1 



Figure 70. Minimum monthly streamflows for Upper Cienega Creek 2 



Gardner Canyon Streamflow 3 



With respect to Gardner Canyon, no surface disturbance from mining facilities is located within the 4 
Upper Cienega Creek watershed upstream of the confluence with Davidson Canyon. Any 5 
contribution to perennial flows resulting from stormwater stored in shallow alluvial stream sediments 6 
would not be affected. Therefore, in assessing the potential changes to streamflow in Gardner 7 
Canyon, only the possible contribution to streamflow from the regional groundwater system is 8 
considered. 9 



Groundwater drawdown modeled to occur at the confluence of Gardner Canyon and Cienega Creek is 10 
shown in tables 59 through 64 of the “Groundwater Quantity” resource section of this chapter.  11 



Near-Term Impacts 12 



Lowest Estimate – The lowest estimated drawdown at Gardner Canyon 50 years after closure is less 13 
than 0.l feet (for both the Montgomery and Tetra Tech models).  If occurring, in general this amount 14 
of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon. 15 



Most Likely Estimate – The most likely estimated drawdown at Gardner Canyon 50 years after 16 
closure is less than 0.1 feet (for both the Montgomery and Tetra Tech models).  If occurring, in 17 
general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in 18 
Gardner Canyon. 19 











 



Highest Estimate – The highest estimated drawdown at Gardner Canyon 50 years after closure is 0.15 1 
feet (Tetra Tech).  If occurring, in general this amount of drawdown would noticeably reduce 2 
streamflows but not result in widespread absence of flow.  This amount of drawdown would 3 
potentially cause reduction in the length of wet sections of or even drying of some sections.  4 



Level of Uncertainty – The levels of drawdown assessed for the near-term in Gardner Canyon are 5 
beyond the ability of the models to accurately predict and have a high level of uncertainty.  The long 6 
time frames and distance involved also add a high level of uncertainty.  Qualitatively, the trends for 7 
all three models suggest that drawdown could eventually occur; the impacts of that drawdown on 8 
streamflow could reasonably lie anywhere within the range of estimates provided. 9 



Long-Term Impacts 10 



Lowest Estimate - The lowest estimated drawdown at Gardner Canyon 150 years after closure is less 11 
than 0.l feet (for both the Montgomery and Tetra Tech models).  If occurring, in general this amount 12 
of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon. The 13 
lowest estimated drawdown at Gardner Canyon 1,000 years after closure  is still less than 0.1 feet 14 
(Montgomery).  If occurring, in general this amount of drawdown is unlikely to result in any 15 
noticeable loss of surface flow in Gardner Canyon.  16 



Most Likely Estimate – The most likely estimated drawdown at Gardner Canyon 150 years after 17 
closure is 0.1 feet (Myers).  If occurring, in general this amount of drawdown would noticeably 18 
reduce streamflows but not result in widespread absence of flow.  This amount of drawdown would 19 
potentially cause reduction in the length of wet sections of or even drying of some sections.  The most 20 
likely estimated drawdown at Gardner Canyon 1,000 years after closure is 0.5 feet (Tetra Tech).  ).  If 21 
occurring, in general this amount of drawdown would noticeably reduce streamflows and could result 22 
in widespread absence of flow.  This amount of drawdown would likely cause reduction in the length 23 
of wet sections and even drying of some sections.  24 



Highest Estimate - The highest estimated drawdown at Gardner Canyon 150 years after closure is 0.4 25 
feet (Montgomery).  If occurring, in general this amount of drawdown would noticeably reduce 26 
streamflows and could result in widespread absence of flow.  This amount of drawdown would likely 27 
cause reduction in the length of wet sections and even drying of some sections.  The highest 28 
estimated drawdown at Gardner Canyon 1,000 years after closure is 0.8 feet (Montgomery).  If 29 
occurring, in general this amount of drawdown would likely cause widespread absence of surface 30 
flow for large portions of the year. 31 



Level of Uncertainty – The levels of drawdown assessed for the long-term in Gardner Canyon are 32 
beyond the ability of the models to accurately predict and have a high level of uncertainty.  The long 33 
time frames and distance involved also add a high level of uncertainty.  Qualitatively, the trends for 34 
all three models suggest that drawdown could eventually occur; the impacts of that drawdown on 35 
streamflow could reasonably lie anywhere within the range of estimates provided. 36 



 37 



Davidson Canyon Streamflow 38 



Potential impacts to streamflow in lower Davidson Canyon are handled in two separate ways.  The 39 
available evidence suggests that the streamflow and springs arising in lower Davidson Canyon derive 40 
their water from a localized source, specifically stormflow stored in shallow alluvial stream 41 
sediments.  Impacts have been analyzed assuming this source of water for lower Davidson Canyon.  42 











 



However, there is uncertainty with this interpretation.  Therefore impacts to Davidson Canyon are 1 
also analyzed under the assumption that the streamflow and springs arising in lower Davidson 2 
Canyon are connected to the regional aquifer that would be impacted by the mine pit. 3 



Potential Impacts based on a Shallow Alluvial Source 4 



 5 



A detailed hydrogeologic analysis of Davidson Canyon was conducted by Tetra Tech (2010a) 6 
specifically to assess potential impacts to streamflow and springs within Davidson Canyon. Rather 7 
than using modeling, this study focused on assessing observed field data in order to determine likely 8 
impacts to perennial streamflow in lower Davidson Canyon (Tetra Tech 2010a). Based on water 9 
quality data, geological mapping and reconnaissance, observed groundwater levels, and observed 10 
flow data, Tetra Tech (2010a) drew several conclusions about the source of surface flow that begins at 11 
Reach 2 Spring and persists intermittently to the confluence of Cienega Creek. The Tetra Tech 12 
(2010a) report concludes that it is likely that Reach 2 Spring (as well as Escondido Spring, which is 13 
closer to the confluence with Cienega Creek) derives its water from ephemeral stormflows stored in 14 
the shallow alluvial stream sediments, which are then forced to the surface by bedrock constrictions 15 
of the stream channel, and that these springs are not likely connected to the regional aquifer that 16 
would be impacted by the mine pit.  17 



These conclusions are based on several lines of evidence. Geological conditions were observed that 18 
would be conducive to forcing shallow alluvial water to the surface in the locations of Reach 2 and 19 
Escondido Springs. In addition, isotope signatures of water from Reach 2 Spring and Escondido 20 
Spring both reflect the influence of summer precipitation, in contrast to wells in the regional aquifer, 21 
which reflect the influence of winter precipitation. Finally, this stretch of Davidson Canyon has 22 
actually been dry during the past few years, rather than being supported by perennial flow, as would 23 
be expected from a more constant regional groundwater source.  24 



After publication of the DEIS, the Coronado undertook further investigation of impacts to 25 
Outstanding Arizona Waters, including those of Davidson Canyon, and specifically tasked SRK 26 
Consulting to review and weigh the evidence and determine the most likely source of water for flow 27 
in Davidson Canyon (Garrett 2012h; Ugorets, Cope, and Hoag 2012). SRK Consulting concluded that 28 
while some of the available evidence was anecdotal and less than certain, the available information 29 
suggests that there is no connection between the Davidson Canyon springs and the regional aquifer. 30 
Primary lines of evidence for this conclusion included observed groundwater levels in a well located 31 
in lower Davidson Canyon and completed in bedrock, observations of Reach 2 Spring during 32 
sequential field visits, and isotopic signatures of the spring water (Ugorets, Cope, and Hoag 2012). 33 



These studies suggest that drawdown in the regional groundwater is unlikely to affect the springs in 34 
lower Davidson Canyon. Conversely, these studies also suggest that reductions in surface flow have 35 
the potential to reduce recharge to the shallow alluvial aquifer in lower Davidson Canyon and thereby 36 
impact Reach 2 and Escondido Spring and potential base flow between those springs and Cienega 37 
Creek. Unlike Upper Cienega Creek, the proposed surface disturbance within the headwaters of the 38 
Davidson Canyon watershed would reduce surface waterflows. 39 



Modeling of changes in ephemeral surface runoff as a result of the mine activities has been conducted 40 
(Krizek 2010a, 2010b, 2010c, 2010d; Zeller 2012). Runoff in Barrel Canyon (at SR 83) would 41 
decrease by approximately 17 to 46 percent, depending on the alternative, as a result of capture of 42 
runoff by mine facilities. This change in streamflow would become less with distance downstream 43 











 



(Zeller 2011a). Estimated reductions in surface flow in lower Davidson Canyon (approximately 12 1 
miles downstream) range from 4.3 to 11.5 percent (SWCA Environmental Consultants 2012d). 2 



The surface water hydrology of the watershed suggests that modeling of reduced surface flows in 3 
lower Davidson Canyon is likely overestimated. Specifically, the estimates above are based on 4 
regression equations in an ideal watershed without consideration of channel losses. In reality, in order 5 
to recharge the stream aquifer in lower Davidson Canyon, stormflows from Barrel Canyon need to 6 
travel downstream approximately 12 miles in an ephemeral stream channel (desert wash) composed 7 
of pockets of highly transmissive sediments. Multiple studies have estimated stream losses in 8 
ephemeral stream channels, with a range between 0.3 acre-foot and more than 17,000 acre-feet of 9 
water lost per mile of ephemeral channel (Cataldo et al. 2004). Qualitatively, given the travel distance 10 
from Barrel Canyon, the recharge in lower Davidson Canyon is more likely to derive from closer 11 
tributaries, although certainly during larger flow events, contribution from Barrel Canyon could 12 
occur. 13 



In summary, the weight of the available evidence suggests that lower Davidson Canyon is not 14 
hydraulically connected to the regional aquifer that would be impacted by the pit dewatering. 15 
Changes in surface flow and, therefore, to recharge to shallow alluvial aquifers are possible as a result 16 
of disturbance and the removal of portions of the watershed upstream. The effect of the reduction in 17 
surface flow is estimated and could reduce stormflows by 4.3 to 11.5 percent, depending on 18 
alternative, but this effect on recharge is likely to be overestimated, with the contribution being less 19 
owing to the distance downstream of the project area and substantial channel losses. Predictions of 20 
loss of recharge to the shallow alluvial aquifer have a high level of uncertainty because of the nature 21 
of the channels and the relatively great distance between the impacts from the proposed mine and 22 
lower Davidson Canyon. 23 



Comments from cooperating agencies have suggested that the distance between the mine site and 24 
lower Davidson Canyon is not pertinent, as any losses to the shallow alluvial aquifer in Barrel 25 
Canyon and Davidson Canyon would eventually flow into lower Davidson Canyon anyway as 26 
subflow in the shallow alluvial aquifer.  This is not a realistic scenario based on the actual 27 
characteristics of the channel.  There are substantial stretches of stream channel with rock present at 28 
the surface and no alluvium at all (Patterson and Annandale 2012).  The stream channel along Barrel 29 
Canyon and Davidson Canyon is not a continuous thread of alluvium, but rather linear pockets of 30 
alluvium separated by reaches with little or no alluvial material.  This is a common occurance in 31 
southern Arizona.   32 



The fate of stormwater infiltrating into these pockets of alluvim would be varied.  Some of the 33 
stormwater would be stored as soil moisture in the channel or channel banks, and would not infiltrate 34 
to any shallow water table.  Some of the stormwater would be used by riparian vegetation, either 35 
drawing directly from a shallow water table (typical with hydroriparian vegetation like cottonwoods 36 
or willows) or from stored soil moisture (typical with xeroriparian vegetation).  This stormwater 37 
would be transpired and lost to the watershed, although for a beneficial use.  Some stormwater would 38 
infiltrate through alluvial materials and fractures in the bedrock, recharging the regional aquifer.  It is 39 
also true that the regional aquifer could contribute water to shallow alluvial materials in the same 40 
manner.  Some stormwater would flow subsurface downstream and be forced to the surface by 41 
constrictions in the stream channel; indeed, this is likely the case for Barrel Spring in Barrel Canyon, 42 
and Reach 2 and Escondido Springs in lower Davidson Canyon. 43 











 



The studies cited in the section (Cataldo et al. 2004) have not been used to try to quantify the 1 
stormwater losses.  This would not be appropriate, given that these studies are not all applicable to the 2 
geology along Barrel Canyon and Davidson Canyon, and the uncertainty and range of results is so 3 
great.  These studies are cited solely as an indication that stormwater losses in ephemeral channels are 4 
a physical reality and can be substantial.  The effect on surface flows in lower Davidson Canyon, 5 
assuming no transmission losses at all, ranges from 4.3 to 11.5 percent; this effect should be 6 
considered a maximum possible loss to shallow alluvial aquifers in lower Davidson Canyon, with 7 
actual losses likely to be much lower. 8 



Potential Impacts based on a Regional Source 9 



If the assumption that the springs in lower Davidson Canyon are not connected to the regional aquifer 10 
is incorrect, a risk assessment similar to that conducted for Cienega Creek, Empire Gulch, and 11 
Gardner Canyon can be used to assess potential impacts to Davidson Canyon. 12 



Near-Term Impacts 13 



Lowest Estimate – The lowest estimated drawdown at Reach 2 Spring in Davidson Canyon 50 years 14 
after closure is less than 0.l feet (for both the Montgomery and Tetra Tech models).  If occurring, in 15 
general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in 16 
Davidson Canyon. 17 



Most Likely Estimate – The most likely estimated drawdown at Reach 2 Spring 50 years after closure 18 
is 0.1 feet or less (for both the Montgomery and Tetra Tech models).  If occurring, in general this 19 
amount of drawdown is unlikely to result in any noticeable loss of surface flow in Davidson Canyon.   20 



Highest Estimate – The highest estimated drawdown at Reach 2 Spring 50 years after closure is 1.5 21 
feet (Tetra Tech).  If occurring and if Reach 2 Spring is in connection with the regional aquifer, in 22 
general this amount of drawdown would likely cause widespread absence of surface flow for large 23 
portions of the year.    24 



Level of Uncertainty – The levels of drawdown assessed for the near-term in Davidson Canyon are 25 
beyond the ability of the models to accurately predict and have a high level of uncertainty.  The long 26 
time frames and distance involved also add a high level of uncertainty.  Qualitatively, the trends for 27 
the models suggest that drawdown could eventually occur; the impacts of that drawdown on 28 
streamflow could reasonably lie anywhere within the range of estimates provided, if the springs in 29 
lower Davidson Canyon is in connection with the regional aquifer. 30 



Long-Term Impacts 31 



Lowest Estimate - The lowest estimated drawdown at Reach 2 Spring up to 1,000 years after closure 32 
is less than 0.l feet (Montgomery).  If occurring, in general this amount of drawdown is unlikely to 33 
result in any noticeable loss of surface flow in Davidson Canyon.  34 



Most Likely Estimate – The most likely estimated drawdown at Reach 2 Spring 150 years after 35 
closure is up to 0.3 feet.  If occurring and if Reach 2 Spring is in connection with the regional aquifer, 36 
in general this amount of drawdown would noticeably reduce streamflows but not result in 37 
widespread absence of flow.  This amount of drawdown would potentially cause reduction in the 38 
length of wet sections of or even drying of some sections.  The most likely estimated drawdown at 39 
Reach 2 Spring 1,000 years after closure is from 0.3 to 1.0 feet.  If occurring and if Reach 2 Spring is 40 
in connection with the regional aquifer, in general this amount of drawdown would likely cause 41 
widespread absence of surface flow for large portions of the year.   42 











 



Highest Estimate - The highest estimated drawdown at Reach 2 Spring 150 years after closure is 3.0 1 
feet, reaching 4.0 feet 1,000 years after closure (Tetra Tech).  If occurring and if Reach 2 Spring is in 2 
connection with the regional aquifer, in general this amount of drawdown would likely cause 3 
widespread absence of surface flow for large portions of the year. 4 



Level of Uncertainty – The levels of drawdown assessed for the long-term in Davidson Canyon are 5 
beyond the ability of the models to accurately predict and have a high level of uncertainty.  The long 6 
time frames and distance involved also add a high level of uncertainty.  Qualitatively, the trends for 7 
the models suggest that drawdown could eventually occur; the impacts of that drawdown on 8 
streamflow could reasonably lie anywhere within the range of estimates provided, if the springs in 9 
lower Davidson Canyon is in connection with the regional aquifer. 10 



 11 



Summary of Impacts to Streamflow 12 



 For Empire Gulch, the lowest estimates of drawdown would not result in any noticeable 13 
reduction in streamflow in the near-term (50 years after mine closure).  Loss of streamflow 14 
would gradually become noticeable but not yet cause widespread absence of flow (150 years 15 
after mine closure).  Eventually drawdown would cause widespread absence of surface flow 16 
(1,000 years after mine closure). 17 



 For Empire Gulch, the most likely estimates of drawdown would result in noticeable 18 
reduction of streamflow in the near-term, but not cause widespread absence of flow (50 19 
years and 150 years after mine closure).  Eventually drawdown would cause widespread 20 
absence of surface flow (1,000 years after mine closure). 21 



 For Empire Gulch, the highest estimates of drawdown would cause widespread absence of 22 
surface flow starting as early as 50 years after mine closure. 23 



 For Cienega Creek, the lowest estimates of drawdown would not result in any noticeable 24 
reduction in streamflow, even up through 1,000 years after mine closure.  Losses from 25 
Empire Gulch may, however, cause noticeable reduction in streamflow in Cienega Creek in 26 
the long-term. 27 



 For Cienega Creek, the most likely estimates of drawdown would not result in any 28 
noticeable reduction in streamflow (50 and 150 years after mine closure).  Eventually 29 
drawdown would cause noticeable reductions in streamflow but not cause widespread 30 
absence of flow (1,000 years after mine closure). 31 



 For Cienega Creek, the highest estimates of drawdown would result in noticeable reduction 32 
of streamflow, with reductions growing greater over time.  By 1,000 years after mine 33 
closure, widespread absence of flow could be possible. 34 



 For Gardner Canyon, the lowest estimates of drawdown would not result in any noticeable 35 
reduction in streamflow, even up through 1,000 years after mine closure. 36 



 For Gardner Canyon, the most likely estimates of drawdown would not result in any 37 
noticeable reduction in streamflow (50 years after mine closure).  Eventually drawdown 38 
would cause noticeable reductions in streamflow but not cause widespread absence of flow 39 
(150 years after mine closure).  Drawdown would gradually increase to the point that 40 
widespread absence of flow could be a possibility (1,000 years after mine closure) 41 











 



 For Gardner Canyon , the highest estimates of drawdown would result in noticeable 1 
reduction of streamflow, with reductions growing greater over time.  By 1,000 years after 2 
mine closure, widespread absence of flow could be possible. 3 



 The weight of the available evidence suggests that lower Davidson Canyon is not 4 
hydraulically connected to the regional aquifer that would be impacted by the pit dewatering. 5 
Changes in surface flow and, therefore, to recharge to shallow alluvial aquifers are possible 6 
as a result of disturbance and the removal of portions of the watershed upstream by mining 7 
activities. There would be an estimated reduction in surface flow of 4.3 to 11.5 percent, 8 
depending on the alternative, but a similar effect on recharge is likely to be overpredicted 9 
because of the distance downstream of the project area and the high channel transmission 10 
losses. This prediction has a high level of uncertainty.  11 



Indirect Effect on Riparian Vegetation 12 



The direct disturbance of xeroriparian vegetation present in onsite washes varies by alternative and is 13 
presented by alternative later in this section. This section addresses the indirect effects on riparian 14 
vegetation beyond the surface disturbance within the project area, owing either to changes in 15 
stormwater runoff or to changes in groundwater levels.  16 



Empire Gulch 17 



Hydroriparian habitat is present. An estimated 407 acres has been mapped as hydroriparian habitat 18 
and may be affected.  Xeroriparian habitat is also present but is unlikely to be affected. 19 



Lowest Estimate – In the near term, the lower estimates of groundwater drawdown (0.1 feet) would 20 
not be likely to result in any changes to riparian vegetation.  In the long term, the lower estimates of 21 
groundwater drawdown (2.3 feet) would be unlikely to cause widespread mortality or transition from 22 
hydroriparian to xeropriarian habitat.  Cottonwood/willow forest would experience stress due to 23 
deeper groundwater availability, including decrease in canopy height and vegetation volume.  24 
Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced 25 
abundance.  In the long term, wetland complexes within the hydroriparian zone would likely 26 
experience drying and mortality of obligate wetland plants. 27 



Most Likely Estimate – In the near term, the most likely estimates of groundwater drawdown (0.2 28 
feet) would not be likely to result in any changes to riparian vegetation.  In the long term, the most 29 
likely estimates of groundwater drawdown (4.3 feet) would contribute to mortality and transition 30 
from hydroriparian to xeroriparian habitat.  Cottonwood/willow forest would experience increased 31 
mortality rates, decrease in canopy height and vegetation volume, and the transition from 32 
cottonwood/willow forest to deeper rooted tamarisk or mesquite would be encouraged.  Herbaceous 33 
perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. 34 
In the long term, wetland complexes within the hydroriparian zone would likely experience drying 35 
and mortality of obligate wetland plants. 36 



Highest Estimate – In the near term, the higher estimate of groundwater drawdown (1.8 feet) would 37 
be unlikely to cause widespread mortality or transition from hydroriparian to xeroriparian habitat, but 38 
cottonwood/willow forest would experience stress due to deeper groundwater availability, including 39 
decrease in canopy height and vegetation volume.  Herbaceous perennials (bulrush, cattail, grasses) 40 
and annuals would experience mortality and reduced abundance.  In the long term, the higher 41 
estimate of groundwater drawdown (6.0 feet) would contribute to mortality and transition from 42 
hydroriparian to xeroriparian habitat.  Cottonwood/willow forest would experience increased 43 











 



mortality rates, decrease in canopy height and vegetation volume, and the transition from 1 
cottonwood/willow forest to deeper rooted tamarisk or mesquite would be encouraged.  Herbaceous 2 
perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. 3 
In the near term and long term, wetland complexes within the hydroriparian zone would likely 4 
experience drying and mortality of obligate wetland plants. 5 



 6 



Cienega Creek (Reaches 1 through 5) 7 



Lowest Estimate – The lower estimates of groundwater drawdown (less than 0.1 feet) would not be 8 
likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure . 9 



Most Likely Estimate – The most likely estimates of groundwater drawdown (up to 0.5 feet) would 10 
not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine 11 
closure.   12 



Highest Estimate – The higher estimate of groundwater drawdown (up to 0.8 feet) would not be 13 
likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure.   14 



Gardner Canyon (Reaches 1 and 2) 15 



Lowest Estimate – The lower estimates of groundwater drawdown (less than 0.1 feet) would not be 16 
likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure . 17 



Most Likely Estimate – The most likely estimates of groundwater drawdown (up to 0.5 feet) would 18 
not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine 19 
closure.   20 



Highest Estimate – The higher estimate of groundwater drawdown (up to 0.8 feet) would not be 21 
likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure. 22 



Davidson Canyon (Reach 1) 23 



Predicted Hydrologic Changes 24 



This reach of Davidson Canyon is upstream of the confluence with Barrel Canyon. No changes in 25 
surface flow are expected to occur. 26 



Drawdown in the regional aquifer is predicted to range from 10 to 100 feet in this location; however, 27 
this reach of Davidson Canyon is primarily xeroriparian with pockets of mesoriparian vegetation. 28 
Some of this vegetation may rely on groundwater but would most likely be relying on shallow 29 
alluvial groundwater, as there are no indications of perennial or intermittent flow in this reach and no 30 
extensive hydroriparian or mesoriparian galleries. No change would be expected to occur with 31 
shallow alluvial groundwater. 32 



Expected Effects on Riparian Vegetation 33 



No areas of riparian vegetation associated with this reach of Davidson Canyon would be expected to 34 
be impacted based on the hydrologic changes described above. 35 











 



Davidson Canyon (Reach 2) 1 



Predicted Hydrologic Changes 2 



As with Reach 1 of Davidson Canyon, drawdown in the regional aquifer is predicted (ranging from 5 3 
to 10 feet). However, there are no indications of connection of this reach to regional groundwater.  4 



On the other hand, changes in surface flow can be estimated to occur along this reach and would 5 
range from 13.1 to 34.8 percent (SWCA Environmental Consultants 2012d). This reach is close 6 
enough to the mine disturbance in Barrel Canyon that this prediction has a relatively high level of 7 
certainty. This change in surface flow may reduce the amount of stormwater recharging the shallow 8 
alluvial aquifer and, therefore, the amount available for riparian habitat. 9 



Expected Effects on Riparian Vegetation 10 



This reach of Davidson Canyon is characterized as xeroriparian habitat with pockets of mesoriparian 11 
habitat; these pockets of mesoriparian habitat may be supported by shallow alluvial groundwater. 12 
Pockets of mesoriparian habitat may experience reduced recruitment, increased mortality rates, 13 
decreased canopy height and vegetation volume, and potentially a transition to deeper rooted species 14 
such as tamarisk or mesquite. An estimated 502 acres has been mapped by Pima County as 15 
hydroriparian habitat along this reach (although reinterpreted for this analysis as xeroriparian with 16 
pockets of mesoriparian) and may be affected. The acreage that may be affected (502 acres) is less 17 
than that shown for Davidson Canyon Reach 2 in table 110 (570 acres), as some of the riparian areas 18 
along adjoining tributaries are unlikely to be affected by reductions in surface flow. 19 



The major xeroriparian species present are adapted to cyclical climatic conditions and do not rely on 20 
groundwater. Effects on this xeroriparian habitat, from less water availability and reduced flood 21 
disturbance, could vary greatly, from reduced vegetation volume to mortality of individuals, but a 22 
complete loss of xeroriparian habitat is unlikely.  23 



Davidson Canyon (Reaches 3 and 4) 24 



Predicted Hydrologic Changes 25 



While historically some perennial or intermittent streamflow has occurred in Reach 4 of Davidson 26 
Canyon, as analyzed earlier in this section, the water sources in lower Davidson Canyon are unlikely 27 
to be connected with the regional aquifer or to experience changes owing to drawdown in that 28 
aquifer. 29 



Changes in surface flow can be estimated to occur along these reaches and would range from 4.3 to 30 
11.5 percent (SWCA Environmental Consultants 2012d); these changes theoretically could affect 31 
recharge to the shallow alluvial aquifer. However, these reaches are a great distance downstream, and 32 
as previously discussed, given the travel distance from Barrel Canyon, the recharge in lower 33 
Davidson Canyon is more likely to derive from closer tributaries, although certainly during larger 34 
flow events contribution from Barrel Canyon could occur. The effect on recharge is likely to be 35 
overestimated, with the contribution being less owing to the distance downstream of the project area 36 
and substantial channel losses. Predictions of losses to recharge to the shallow alluvial aquifer and 37 
therefore loss of water available to support riparian vegetation have a high level of uncertainty. 38 



Expected Effects on Riparian Vegetation 39 



Reach 3 of Davidson Canyon consists of xeroriparian habitat with pockets of mesoriparian habitat 40 
that may be supported by shallow alluvial groundwater. The major xeroriparian species present are 41 
adapted to cyclical climatic conditions and do not rely on groundwater. Effects on this xeroriparian 42 











 



habitat from less water availability and reduced flood disturbance are unlikely, given the expected 1 
reduction in flow.  2 



Pockets of mesoriparian habitat are similarly unlikely to experience effects, given the unlikely effects 3 
on recharge of the alluvial aquifer. 4 



Reach 4 of Davidson Canyon has been classified as hydroriparian habitat. Similarly, this habitat is 5 
unlikely to experience effects, given the unlikely effects on recharge of the alluvial aquifer. 6 



Barrel Canyon (Reaches 1 and 2) 7 



Predicted Hydrologic Changes 8 



Drawdown in the regional aquifer is predicted to range from 10 to 100 feet in this location; however, 9 
this reach of Barrel Canyon is primarily xeroriparian with pockets of mesoriparian vegetation. Some 10 
of this vegetation may rely on regional groundwater but is most likely relying on shallow alluvial 11 
groundwater, as there are no indications of perennial or intermittent flow in this reach and no 12 
extensive hydroriparian or mesoriparian galleries.  13 



The primary hydrologic changes along Barrel Canyon would be the result of a reduction in surface 14 
runoff, which with high certainty would range from 17.2 to 45.8 percent. Even for the Barrel 15 
Alternative, for which stormwater management was redesigned to maximize downstream flow, this 16 
percentage only reflects the postclosure reduction in flow, and greater effects would be felt generally 17 
in the first 10 years of the mine life (up to a 30 to 40 percent reduction) before concurrent reclamation 18 
is established that allows more water to flow to the downstream watershed. The reduction in runoff 19 
would persist in the long term, even after final reclamation and closure, as some portions of the 20 
watershed would be permanently cut off.  21 



Expected Effects on Riparian Vegetation 22 



These reaches of Barrel Canyon are considered xeroriparian habitat with pockets of mesoriparian 23 
habitat. The primary concern is not the reduction in recharge of a shallow alluvial aquifer, as the 24 
major xeroriparian and mesoriparian species present are adapted to cyclical climatic conditions and 25 
do not rely on groundwater. Instead, the decrease in overall water availability in general would result 26 
in changes in riparian vegetation. These changes are difficult to quantify. Unlike hydroriparian 27 
species and the extensive studies on the San Pedro River and elsewhere, changes in xeroriparian 28 
vegetation as a result of water availability have not been greatly studied. In general, water availability 29 
does not necessarily change the species makeup of xeroriparian habitat but reduces the overall 30 
vitality, extensiveness, and health. These effects are quite easy to observe; overall water availability is 31 
the sole difference between the four classes of xeroriparian habitat defined and mapped by Pima 32 
County.  33 



Effects on this xeroriparian habitat from less water availability and reduced flood disturbance could 34 
vary greatly, from reduced vegetation volume to mortality of individuals. A complete loss of 35 
xeroriparian habitat is unlikely, but a transition from high quality xeroriparian habitat to lesser quality 36 
xeroriparian habitat is highly likely in these reaches of Barrel Canyon. A total of 162 acres of riparian 37 
habitat has been mapped along these reaches that may be affected. The acreage that may be affected 38 
(162 acres) is less than that shown for Barrel Canyon Reaches 1 and 2 in table 110 (205 acres), as 39 
some of the riparian areas along adjoining tributaries are unlikely to be affected by reductions in 40 
surface flow. 41 











 



Monitoring Intended to Assess Potential Streamflow Impacts 1 



In consideration of the uncertainty associated with predicting long-term impact to streamflow, three 2 
monitoring components have been incorporated into the “Mitigation and Monitoring Plan” (see 3 
appendix B for full details). The monitoring includes: 4 



 Monitoring to determine impacts from pit dewatering on downstream sites in Barrel 5 
and Davidson Canyons. Monitoring would be conducted of surface water, alluvial 6 
groundwater, and deeper groundwater at sites in Barrel and Davidson Canyons. Several 7 
locations have already been installed and are being actively monitored, whereas others would 8 
require access from landowners.  9 



 Periodic validation and rerun of groundwater model throughout life of mine. This 10 
measure would involve basic data collection of water levels, meteorological data, and water 11 
balance components, which would allow for the predictions of groundwater impacts to be 12 
revised based on actual hydrologic observations. Specific wells to be monitored are listed in 13 
appendix B. 14 



 Continued operation and data gathering of USGS flow gage that would provide data for 15 
surface waterflows downstream of the mine site. Rosemont Copper would annually fund 16 
the USGS to operate and maintain the existing flow gage at Barrel Canyon. 17 



Effect on Outstanding Arizona Waters 18 



Six criteria are assessed to analyze potential impacts to Outstanding Arizona Waters: changes in 19 
perennial streamflow; change in groundwater quality; change in surface water quality and ability to 20 
meet wadeable, perennial standards; change in riparian vegetation; change in geomorphology; and 21 
change in subflow. These are summarized in table 111 for the Outstanding Arizona Water reaches of 22 
lower Davidson Canyon and lower Cienega Creek and the Outstanding Arizona Water reaches of 23 
upper Cienega Creek. 24 



Davidson Canyon and Lower Cienega Creek 25 



Potential impacts to each of the seven assessment criteria for Outstanding Arizona Waters are 26 
summarized in table 111 for Davidson Canyon and Lower Cienega Creek. Each assessment criterion 27 
is also further described below. 28 



Table 111. Potential to affect Outstanding Arizona Water in Davidson Canyon and 29 
Lower Cienega Creek 30 



Criteria 
EIS Resource Section that 



Contains Analysis 
Summary of Impacts 



Perennial Streamflow Seeps, Springs, and Riparian Areas Possible 4.3 to 11.5% reduction in recharge of alluvial 
aquifer from surface flow; impacts muted by distance 
flow has to travel from site to downstream; prediction 
has high level of uncertainty. Perennial flow in lower 
Davidson Canyon not occurring at present and has not 
occurred for several years; unlikely to be affected by 
changes in recharge; no impacts predicted. 



Groundwater Quality Groundwater Quality and 
Geochemistry 



Seepage does not exceed any aquifer water quality 
standards; no impacts predicted. 











 



Surface Water Quality Surface Water Quality and 
Seeps, Springs, and Riparian 



Areas 



Predicted runoff water quality from waste rock and 
soil cover meets surface water quality standards in 
Barrel Canyon, or standards are already exceeded.  
Full analysis of antidegradation standards and 
compliance with surface water standards in the OAW 
reaches of Davidson Canyon and Cienega Creek are 
not possible.  However, screening analysis suggests 
that molybdenum and sulfate may be elevated in mine 
stormwater runoff, but are likely to be mitigated in 
part by several mitigations including waste rock 
segregation requirements. 



Riparian Vegetation Seeps, Springs, and Riparian Areas No changes in riparian vegetation expected. 



Geomorphology Surface Water Quality Sediment loads in system would change, but 
geomorphology of stream channel is unlikely to 
change; scour/aggradation changes to Outstanding 
Arizona Water highly unlikely. 



Subflow (for Lower Cienega 
Creek) 



Groundwater Quantity Contribution of Davidson Canyon subflow to Cienega 
Creek estimated at 8 to 24%; possible 4.3 to 11.5% 
reduction in recharge of Davidson Canyon alluvial 
aquifer from surface flow; these impacts muted by 
distance flow has to travel from site to downstream; 
therefore, prediction has high level of uncertainty. 
Cumulatively, possible reduction in flow in Lower 
Cienega Creek owing to reduction in subflow from 
Davidson Canyon is minimal. 



Ability to Meet Anti-
Degradation Standards and 
Wadeable, Perennial 
Standards 



Seeps, Springs, and Riparian 
Areas; Surface Water Quality 



Discussed in detail below. 



Ability to Meet Antidegradation Standards 1 



Predicted water quality for stormwater runoff in Barrel Canyon is discussed in the “Surface Water 2 
Quality” resource section, as are all known existing water quality data for Davidson Canyon, Lower 3 
Cienega Creek, and Barrel Canyon.  4 



Direct comparison of predicted water quality from waste rock runoff (see “Surface Water Quality” 5 
resource section) to the existing water quality in Davidson Canyon and Lower Cienega Creek is 6 
problematic and not appropriate, given that the Outstanding Arizona Water portion of Davidson 7 
Canyon is more than 12 miles downstream in the watershed and the contribution from the mine site 8 
would represent only a portion of the runoff reaching the Outstanding Arizona Water, and more 9 
importantly because there are no known stormwater samples available for either Davidson Canyon or 10 
Cienega Creek.  All known samples are for baseflow, not storm flow.  11 



Because there are no known stormwater samples from anywhere within the Davidson Canyon 12 
watershed, except those collected by Rosemont Copper in Barrel Canyon, it is impossible to conduct 13 
a full analysis of whether the mine would degrade water quality in the OAW segments of Davidson 14 
Canyon and Cienega Creek.  Furthermore, based on discussions with ADEQ on preliminary drafts of 15 
the FEIS it was made clear that the responsibility and jurisdiction for assessing whether the mine 16 
meets anti-degradation criteria lies with ADEQ, and this assessment has not yet been conducted by 17 
that agency.  However, in order to perform a “hard look” as required under NEPA, the Forest 18 
determined that a screening level analysis could be conducted with available data to identify potential 19 
constituents that could be elevated by the runoff from the waste rock facility.   20 
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Table 112. Summary of screening analysis to identify potential problem constituents 2 
in mine runoff 3 



 



Average of 
Existing 



Water Quality 
in Barrel 



Canyon and 
Tributaries 



(mg/L) 



Predicted 
Runoff Water 
Quality from 
Waste Rock  



(mg/L) 



Predicted 
Runoff 
Water 



Quality 
from Soil 



Cover 
(mg/L) 



Pre-Mine 
Prediction of 
Watershed 



Water 
Quality 
(mg/L)* 



Post-Mine 
Prediction of 
Watershed 



Water Quality 
using Waste 



Rock 
Runoff(mg/L)*



* 



Percent 
Difference 



between Pre- 
and Post-



Mine 
Watershed 



Water 
Quality*** 



Post-Mine 
Prediction of 
Watershed 



Water Quality 
using Soil 



Cover Runoff 
(mg/L)** 



Percent 
Difference 
between 
Pre- and 



Post-Mine 
Watershed 



Water 
Quality*** 



Aluminum 
(dissolved) 0.4248 0.2050 



0.4870 
0.4248 0.3918 ‐8% 



0.4341  2% 



Aluminum 
(total) 87.14 0.2050 



0.4870 
87.14 74.10 ‐15% 



74.14  ‐15% 



Antimony 
(dissolved) 0.0240 0.0100 



0.0052 
0.0240 0.0219 ‐9% 



0.0212  ‐12% 



Antimony 
(total) 0.0436 0.0100 



0.0052 
0.0436 0.0386 ‐12% 



0.0379  ‐13% 



Arsenic 
(dissolved) 0.0161 0.0130 



0.0335 
0.0161 0.0157 ‐3% 



0.0187  16% 



Arsenic (total) 0.1123 0.0130 0.0335  0.1123 0.0974 ‐13% 0.1005  ‐11% 



Barium 
(dissolved) 0.0783 0.0071 



0.0047 
0.0783 0.0676 ‐14% 



0.0672  ‐14% 



Barium (total) 1.1623 0.0071 0.0047  1.1623 0.9890 ‐15% 0.9886  ‐15% 



Beryllium 
(dissolved) 0.0084 0.0010 



0.0010 
0.0084 0.0072 ‐13% 



0.0072  ‐13% 



Beryllium 
(total) 0.0123 0.0010 



0.0010 
0.0123 0.0106 ‐14% 



0.0106  ‐14% 



Cadmium 
(dissolved) 0.0058 0.0010 



0.0010 
0.0058 0.0051 ‐12% 



0.0051  ‐12% 



Cadmium 
(total) 0.0238 0.0010 



0.0010 
0.0238 0.0204 ‐14% 



0.0204  ‐14% 



Calcium 
(dissolved) 25.24 16.42 



6.6 
25.24 23.92 ‐5% 



22.44  ‐11% 



Calcium (total) 214.9 16.42 6.6  214.9 185.1 ‐14% 183.7  ‐15% 



Chloride 
(dissolved) 2.804 0.9630 



0.5357 
2.804 2.528 ‐10% 



2.463  ‐12% 



Chloride (total) 5.679 0.9630 0.5357  5.679 4.972 ‐12% 4.907  ‐14% 



Chromium 
(dissolved) 0.0136 0.0030 



0.0030 
0.0136 0.0120 ‐12% 



0.0120  ‐12% 



Chromium 
(total) 0.1105 0.0030 



0.0030 
0.1105 0.0944 ‐15% 



0.0944  ‐15% 











 



 



Average of 
Existing 



Water Quality 
in Barrel 



Canyon and 
Tributaries 



(mg/L) 



Predicted 
Runoff Water 
Quality from 
Waste Rock  



(mg/L) 



Predicted 
Runoff 
Water 



Quality 
from Soil 



Cover 
(mg/L) 



Pre-Mine 
Prediction of 
Watershed 



Water 
Quality 
(mg/L)* 



Post-Mine 
Prediction of 
Watershed 



Water Quality 
using Waste 



Rock 
Runoff(mg/L)*



* 



Percent 
Difference 



between Pre- 
and Post-



Mine 
Watershed 



Water 
Quality*** 



Post-Mine 
Prediction of 
Watershed 



Water Quality 
using Soil 



Cover Runoff 
(mg/L)** 



Percent 
Difference 
between 
Pre- and 



Post-Mine 
Watershed 



Water 
Quality*** 



Copper 
(dissolved) 0.0331 0.0085 



0.0067 
0.0331 0.0294 ‐11% 



0.0291  ‐12% 



Copper (total) 2.947 0.0085 0.0067  2.947 2.507 ‐15% 2.506  ‐15% 



Fluoride 
(dissolved) 0.2500 0.3316 



0.2063 
0.2500 0.2622 5% 



0.2434  ‐3% 



Fluoride (total) 0.2163 0.3316 0.2063  0.2163 0.2336 8% 0.2148  ‐1% 



Iron (dissolved) 0.1418 0.1638 0.2433  0.1418 0.1451 2% 0.1570  11% 



Iron (total) 102.7 0.1638 0.2433  102.7 87.3 ‐15% 87.33  ‐15% 



Lead 
(dissolved) 0.0235 0.0048 



0.0151 
0.0235 0.0207 ‐12% 



0.0222  ‐5% 



Lead (total) 0.8837 0.0048 0.0151  0.8837 0.7519 ‐15% 0.7534  ‐15% 



Magnesium 
(dissolved) 1.990 1.064 



0.8167 
1.990 1.851 ‐7% 



1.814  ‐9% 



Magnesium 
(total) 47.89 1.064 



0.8167 
47.89 40.86 ‐15% 



40.83  ‐15% 



Manganese 
(dissolved) 0.3406 0.0069 



0.1610 
0.3406 0.2905 ‐15% 



0.3136  ‐8% 



Manganese 
(total) 6.131 0.0069 



0.1610 
6.131 5.212 ‐15% 



5.235  ‐15% 



Mercury 
(dissolved) 0.0001 0.0002 



0.0101 
0.0001 0.0002 9% 



0.0016  1050% 



Mercury (total) 0.0007 0.0002 0.0101  0.0007 0.0006 ‐10% 0.0021  201% 



Molybdenum 
(dissolved) 0.0172 0.0405 



0.0117 
0.0172 0.0207 20% 



0.0164  ‐5% 



Molybdenum 
(total) 0.0178 0.0405 



0.0117 
0.0178 0.0212 19% 



0.0169  ‐5% 



Nickel 
(dissolved) 0.2966 0.0050 



0.0050 
0.2966 0.2529 ‐15% 



0.2529  ‐15% 



Nickel (total) 0.6783 0.0050 0.0050  0.6783 0.5773 ‐15% 0.5772  ‐15% 



Nitrate + 
Nitrite (total, 
as N) 1.704 0.031 



Not 
sampled 



1.704 1.453 ‐15% 



Not sampled Not 
sampled 



Potassium 
(dissolved) 4.795 2.934 



1.503 
4.795 4.515 ‐6% 



4.301  ‐10% 



Potassium 
(total) 28.46 2.934 



1.503 
28.46 24.63 ‐13% 



24.42  ‐14% 











 



 



Average of 
Existing 



Water Quality 
in Barrel 



Canyon and 
Tributaries 



(mg/L) 



Predicted 
Runoff Water 
Quality from 
Waste Rock  



(mg/L) 



Predicted 
Runoff 
Water 



Quality 
from Soil 



Cover 
(mg/L) 



Pre-Mine 
Prediction of 
Watershed 



Water 
Quality 
(mg/L)* 



Post-Mine 
Prediction of 
Watershed 



Water Quality 
using Waste 



Rock 
Runoff(mg/L)*



* 



Percent 
Difference 



between Pre- 
and Post-



Mine 
Watershed 



Water 
Quality*** 



Post-Mine 
Prediction of 
Watershed 



Water Quality 
using Soil 



Cover Runoff 
(mg/L)** 



Percent 
Difference 
between 
Pre- and 



Post-Mine 
Watershed 



Water 
Quality*** 



Selenium 
(dissolved) 0.0140 0.0200 



0.0200 
0.0140 0.0149 6% 



0.0149  6% 



Selenium 
(total) 0.9864 0.0200 



0.0200 
0.9864 0.8414 ‐15% 



0.8414  ‐15% 



Silver 
(dissolved) 0.0090 0.0025 



0.0025 
0.0090 0.0080 ‐11% 



0.0080  ‐11% 



Silver (total) 2.714 0.0025 0.0025  2.714 2.307 ‐15% 2.307  ‐15% 



Sodium 
(dissolved) 2.518 4.167 



6.1 
2.518 2.765 10% 



3.055  21% 



Sodium (total) 7.008 4.167 6.1  7.008 6.582 ‐6% 6.872  ‐2% 



Sulfate 
(dissolved) 4.475 33.126 



1.98 
4.475 8.773 96% 



4.101  ‐8% 



Sulfate (total) 7.793 33.126 1.98  7.793 11.593 49% 6.921  ‐11% 



Thallium 
(dissolved) 0.0136 0.0082 



0.0028 
0.0136 0.0128 ‐6% 



0.0120  ‐12% 



Thallium (total) 0.0328 0.0082 0.0028  0.0328 0.0291 ‐11% 0.0283  ‐14% 



Total Dissolved 
Solids 194.68 78.41 



Not 
sampled  194.68 177.24 ‐9% 



Not sampled Not 
sampled 



Zinc (dissolved) 0.0697 0.0058 0.0066  0.0697 0.0601 ‐14% 0.0602  ‐14% 



Zinc (total) 2.202 0.0058 0.0066  2.202 1.873 ‐15% 1.873  ‐15% 



Notes:  1 
Bold numbers indicate that the screening analysis suggests a significant increase in post-mine concentrations 2 
* No stormwater quality samples have been identified anywhere within the Davidson Canyon watershed, except for those 3 
samples collected by Rosemont Copper in Barrel Canyon and its tributaries.  Therefore, the pre-mine watershed water 4 
quality can only be estimated by the these water quality samples. 5 
** Post-mine water quality is estimated by using a weighted average, with 15% contribution from the predicted runoff from 6 
the waste rock or soil cover, and 85% contribution from the existing water quality in Barrel Canyon, which is assumed to be 7 
representative of the watershed as a whole. 8 
*** Negative numbers indicate water quality is improved from existing conditions; positive numbers indicate water quality 9 
is degraded from existing conditions. 10 



Results from the screening analysis are summarized in Table 112 and described more fully in the 11 
record (SWCA Environmental Consultants 2013k).  Two scenarios are assessed, corresponding to the 12 
two scenarios assessed in the “Surface Water Quality” resource section: runoff from waste rock, and 13 
runoff from soil cover.  Based on the screening analysis, most constituents actually are predicted to 14 
decrease under post-mine conditions.  Several other constituents are suggested to increase, including 15 
total and dissolved fluoride, dissolved iron, dissolved mercury, dissolved selenium, and dissolved 16 
sodium; these increases are less than ten percent and may not be considered  significant given the 17 
relatively large uncertainty associated with this analysis.  The screening analysis for runoff from 18 











 



waste rock indicates that two constituents may be elevated in mine runoff at levels that suggest they 1 
could present anti-degradation problems: total and dissolved molybdenum, and total and dissolved 2 
sulfate.  The screening analysis for runoff from soil cover suggests molybdenum and sulfate would 3 
not be elevated, but that dissolved arsenic, dissolved iron, dissolved sodium could present anti-4 
degradation problems.  In addition, dissolved and total mercury is substantially higher; this is driven 5 
by the results from a single soil sample, but it still indicates a potential for anti-degradation.  The 6 
actual runoff water quality would be predicted to be a mix of these two estimates. 7 



As noted in the “Surface Water Quality” resource section, there are several mitigations that suggest 8 
this is a conservative estimate.  These include the requirement for operational testing and segregation 9 
of waste rock that may have the potential for acid generation or may be problematic with respect to 10 
water quality, and the placement of a cover of growth media over much of the waste rock facility.  11 
The screening analysis presented assumes that all stormwater runoff has the opportunity to interact 12 
with waste rock, and that no waste rock has been segregated.   13 



The Forest Service does not have the responsibility or jurisdiction to determine whether or not the 14 
mine would degrade water quality or violate water quality standards in the OAW reaches; this 15 
permitting responsibility lies with ADEQ.  However, the Forest Service does have the responsibility 16 
to assess and disclose potential resource impacts; the purpose of the screening analysis is intended to 17 
assess the potential to impact water quality beyond Barrel Canyon. 18 



The “Groundwater Quality and Geochemistry” resource section also analyzes the potential for 19 
tailings seepage to daylight in Barrel Canyon.  As noted in that section, the amount of seepage is 20 
equivalent to about 13 acre-feet per year, which is less than one percent of the average annual runoff.  21 
As a total of the entire watershed being analyzed under the screening analysis, the volume of tailings 22 
seepage is incredibly small, about one part in a thousand.  The same screening analysis was 23 
conducted incorporating tailings seepage into stormflows, but the results did not change from the 24 
scenarios already considered ans shown in table 112. 25 



 26 



 27 



Ability to Meet Wadeable, Perennial Stream Standards 28 



Cienega Creek currently meets the regulatory definition of a wadeable, perennial stream. As such, 29 
regulatory requirements specific to biological integrity and bottom deposits would need to be met. 30 
Based on the analyses conducted, no expected effects from the proposed mine would have the 31 
potential to change biological integrity along any portion of Cienega Creek. Analysis of 32 
geomorphological changes indicates that changes in sedimentation, aggradation, or scour are unlikely 33 
to occur due to the hydrologic changes imposed by the mine and, therefore, are unlikely to affect 34 
either biological integrity or surface deposits. Runoff from the mine site is predicted to meet surface 35 
water quality standards and is not expected to degrade existing water quality; it is, therefore, unlikely 36 
to affect biological integrity. Reductions in surface flow as modeled are less than 10 percent at the 37 
confluence of Davidson Canyon and Cienega Creek and are unlikely to affect biological integrity due 38 
to reductions in flow or available water. 39 











 



Summary of Expected Effects on Outstanding Arizona Waters 1 



In summary, the only potential effect on the Outstanding Arizona Waters in Lower Davidson Canyon 2 
and Lower Cienega Creek would be the result of a decrease in runoff that would occur because 3 
portions of the Davidson Canyon watershed would be cut off in perpetuity by the mine site. This 4 
reduction in ephemeral flow is estimated to be 4.3 to 11.5 percent in lower Davidson Canyon. The 5 
reduction in surface flow itself would likely have no impact to riparian vegetation or water quality; it 6 
could represent a reduction in recharge to the shallow alluvial aquifer. The distance downstream of 7 
the project area (12 miles) that flows have to travel before reaching lower Davidson Canyon gives the 8 
predicted effect a high level of uncertainty, as recharge in lower Davidson Canyon is more likely to 9 
occur either from very large storm events or from more localized runoff events. A screening analysis 10 
suggests several constituents may be elevated due to runoff from the waste rock, although this 11 
possibility is mitigated by several safety factors built into operation of the mine.   (table 113). 12 



Upper Cienega Creek 13 



Potential impacts to each of the six assessment criteria for Outstanding Arizona Waters are 14 
summarized in table 113 for Upper Cienega Creek. Each assessment criterion is also further described 15 
below. 16 



Table 113. Potential to affect Outstanding Arizona Water in Upper Cienega Creek 17 



Criteria 
EIS Resource Section that 



Contains Analysis 
Summary of Impacts 



Perennial Streamflow Seeps, Springs, and Riparian 
Areas 



Near term: the most likely estimates of 
drawdown would not result in any noticeable 
reduction in streamflow Long term: Eventually 
(1,000 years after mine closure) drawdown 
would cause noticeable reductions in 
streamflow but not cause widespread absence of 
flow 



Groundwater Quality Groundwater Quality and 
Geochemistry 



Seepage does not exceed any aquifer water quality 
standards; no impacts predicted. 



Surface Water Quality Surface Water Quality No change in surface runoff to Upper Cienega Creek.



Riparian Vegetation Seeps, Springs, and Riparian 
Areas 



No impact predicted to riparian vegetation along 
Upper Cienega Creek. 



Geomorphology Surface Water Quality No change in surface runoff to Upper Cienega Creek.



Ability to Meet Wadeable, 
Perennial Standards 



Seeps, Springs, and Riparian 
Areas; Surface Water Quality 



No impacts to perennial streamflow or surface water 
quality predicted that would change either biological 
integrity condition. No impacts to geomorphology 
predicted that would change bottom deposit 
condition. 



There are no predicted effects on the Outstanding Arizona Water along Upper Cienega Creek from the 18 
headwaters to the confluence with Davidson Canyon. 19 



Monitoring Intended to Assess Potential Impacts to Outstanding Arizona Waters 20 



In addition to the three monitoring requirements described previously associated with streamflow 21 
impacts, two other monitoring measures have been incorporated into the “Mitigation and Monitoring 22 
Plan” to address uncertainty associated with impacts to Outstanding Arizona Waters (see appendix B 23 
for full details). The additional monitoring includes: 24 











 



 Sediment transport monitoring. The movement of sediment between the mine facility and 1 
SR 83 would be monitored to identify areas of scour or aggradation that could be caused by 2 
changes in sediment load and surface flow. 3 



 Detention and testing of stormwater. This mitigation measure requires detention and 4 
testing of stormwater quality from perimeter waste rock buttress areas for water quality 5 
testing prior to flowing downstream of the mine site. This would also allow for a reduction in 6 
suspended sediment in stormwater flows before flowing downstream. 7 



Proposed Action 8 



Effect on Seeps and Springs 9 



The estimated impacts to seeps and springs, along with the rationale for this assessment, are 10 
presented in table 114. Direct impacts refer to springs that are within the footprint of an action 11 
alternative and would be disturbed, covered, or otherwise removed and would no longer function as a 12 
natural spring. Indirect impacts refer to springs that would not be physically disturbed but that may 13 
experience changes in hydrology as a result of groundwater level declines. Refer to the 14 
“Methodology” part of this resource section for more information on how spring impacts were 15 
estimated. 16 



Table 114. Estimated impacts to springs and seeps as a result of proposed action 17 



ID Spring Type of Impact Rationale Riparian Impacts 



1 Barrel Spring Unlikely Flow observations indicate large 
periods with no flow and suggest a 
likely local, ephemeral source 



None 



2 Basin Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Deergrass, willows, false indigo 
present upstream of spring; unlikely to 
be affected 



3 Batamout Spring  Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Netleaf hackberry, soapberry present; 
hydroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 



4 Bee Spring Direct Inside footprint of disturbance Oaks present; xeroriparian/ 
mesoriparian habitat would be lost 



5 Big Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Soapberry present; xeroriparian/ 
mesoriparian habitat may be lost or 
experience reduced vitality 



6 Bobo Spring Unlikely Outside bounds of analysis; beyond 
5-foot groundwater drawdown 
contour 



None 



7 Bootlegger 
Spring 



Unlikely Outside bounds of analysis; beyond 
5-foot groundwater drawdown 
contour 



None 



8 Bowman Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



9 Box Canyon 
Spring – Stock 
Drinker No. 1 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Ash, oak, netleaf hackberry, grapevine, 
poison ivy, evergreen sumac, 
Goodding’s willow, mesquite, juniper 
present; hydroriparian/mesoriparian 
habitat may be lost or experience 
reduced vitality 











 



ID Spring Type of Impact Rationale Riparian Impacts 



10 Box Canyon 
Spring – Stock 
Drinker No. 2 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Ash, oak, netleaf hackberry, grapevine, 
poison ivy, evergreen sumac, 
Goodding’s willow, mesquite, juniper 
present; hydroriparian/mesoriparian 
habitat may be lost or experience 
reduced vitality 



11 California Mine 
Spring 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



12 Chavez Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Giant sedge, walnut, ash, grapevine, 
maidenhair fern present; hydroriparian/ 
mesoriparian habitat may be lost or 
experience reduced vitality 



13 Cold Water 
Spring 



Unlikely Outside bounds of analysis; beyond 
5-foot groundwater drawdown 
contour 



None 



14 Cow Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



15 Crucero Spring 
No. 1 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Oaks, junipers, hackberry, indigo, 
deergrass, willows present; 
hydroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 



16 Crucero Spring 
No. 2 



Unlikely Flow observations indicate large 
periods with no flow and suggest a 
likely local, ephemeral source 



None 



17 Dam Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



18 Davidson Spring Unlikely Source of flow is likely from Empire 
Mountains and disconnected from 
Davidson Canyon (Tetra Tech 
2010a) 



None 



19 Deering Spring Highly likely; 
Indirect 



Inside 5-foot groundwater drawdown 
contour; flow observations indicate 
consistent water presence and 
suggest a regional source of water 



Giant sedge, deergrass, oak, juniper, fig 
present; xeroriparian/mesoriparian 
habitat would be lost or would 
experience reduced vitality 



20 Diesler Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Oak, cottonwood, willow present; 
hydroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 



21 Escondido 
Spring 



Unlikely See Outstanding Arizona Water 
section for analysis  



None 



22 Feliz Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Oaks present; xeroriparian/ 
mesoriparian habitat may be lost 



23 Fence Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



24 Fig Tree Spring Highly likely; 
Indirect 



Inside 5-foot groundwater drawdown 
contour; flow observations indicate 
consistent water presence and 
suggest a regional source of water 



Giant sedge, oak, fig, milkweed 
present; xeroriparian/mesoriparian 
habitat would be lost or would 
experience reduced vitality 



25 Heiter Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Netleaf hackberry present; 
hydroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 



26 Helvetia Spring Highly likely; 
Indirect 



Inside 5-foot groundwater drawdown 
contour; flow observations indicate 
consistent water presence and 
suggest a regional source of water 
 



Ash, willow, buckthorn, evergreen 
sumac, grapevine, giant sedge present; 
hydroriparian/mesoriparian habitat 
would be lost or would experience 
reduced vitality 











 



ID Spring Type of Impact Rationale Riparian Impacts 



27 Hilton Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Unknown 



28 Horse Pasture 
Spring 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Mesquite, netleaf hackberry, juniper, 
walnut, grapevine present; 
hydroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 



29 HQ Water 
Spring 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Cottonwood, willow present; 
hydroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 



30 Indian Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



31 La Cholla 
Spring 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Oak, willow, hackberry present; 
hydroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 



32 Little Indian 
Spring 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



33 Locust Spring  Unlikely Flow observations indicate large 
periods with no flow and suggest a 
likely local, ephemeral source 



None 



34 Lower Mulberry 
Spring 



Highly likely; 
Indirect 



Inside 5-foot groundwater drawdown 
contour; flow observations indicate 
consistent water presence and 
suggest a regional source of water 



Juniper, soapberry, hackberry, seep 
willow present; xeroriparian/ 
mesoriparian habitat would be lost or 
would experience reduced vitality 



35 McCleary Dam Direct Inside footprint of disturbance Oak, juniper present; xeroriparian/ 
mesoriparian habitat would be lost 



36 McCleary  
No. 1 



Unlikely Flow observations indicate large 
periods with no flow and suggest a 
likely local, ephemeral source 



None 



37 McCleary  
No. 2  



Highly likely; 
Indirect 



Inside 5-foot groundwater drawdown 
contour; flow observations indicate 
consistent water presence and 
suggest a regional source of water 



Oak, sumac present; xeroriparian/ 
mesoriparian habitat would be lost 



38 Mescal Spring Unlikely Outside bounds of analysis; beyond 
5-foot groundwater drawdown 
contour 



None 



39 Mesquite Flat 
Spring 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Hackberry, soapberry, seep willow, 
grapevine present; hydroriparian/ 
mesoriparian habitat may be lost or 
experience reduced vitality 



40 Mine Water 
Spring 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  
 



41 Mudhole Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Giant sedge, Goodding’s willow, 
deergrass present; hydroriparian/ 
mesoriparian habitat may be lost or 
experience reduced vitality 



42 Mueller Spring Direct Inside footprint of disturbance None 
43 Mulberry 



Canyon  
Highly likely; 
Indirect 



Inside 5-foot groundwater drawdown 
contour; flow observations indicate 
consistent water presence and 
suggest a regional source of water 



Juniper, seep willow, rabbitsfoot grass, 
giant sedge present; xeroriparian/ 
mesoriparian habitat would be lost or 
would experience reduced vitality 



44 Mulberry Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Juniper, hackberry present; 
xeroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 











 



ID Spring Type of Impact Rationale Riparian Impacts 



45 Oak Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



False indigo bush, deergrass present; 
xeroriparian habitat may be lost or 
experience reduced vitality 



46 Ojo Blanco 
Spring 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Willow, deergrass, poison ivy present; 
hydroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 



47 Ophir Gulch 
Well 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Madrean evergreen woodland present; 
xeroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 



48 Paja Verde 
Spring 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



49 Papago Spring 
(No. 2) 



Unlikely Flow observations indicate large 
periods with no flow and suggest a 
likely local, ephemeral source 



None 



50 Peligro Adit Unlikely Flow observations indicate large 
periods with no flow and suggest a 
likely local, ephemeral source 
 



None 



51 Proctor Box 
Spring 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Ash, oak, netleaf hackberry, grapevine, 
poison ivy, evergreen sumac, 
Goodding’s willow, mesquite, juniper, 
wait-a-minute bush present; 
hydroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 



52 Questa Spring Highly likely; 
Indirect 



Inside 5-foot groundwater drawdown 
contour; flow observations indicate 
consistent water presence and 
suggest a regional source of water 
 



None  



53 Rock Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Deergrass present; xeroriparian/ 
mesoriparian habitat may be lost or 
experience reduced vitality 



54 Rockhouse 
Spring 



Unlikely Outside bounds of analysis; beyond 
5-foot groundwater drawdown 
contour 



None 



55 Rosemont 
Spring 



Direct Inside footprint of disturbance Willow, juniper, false indigo, deergrass 
present; hydroriparian/mesoriparian 
habitat would be lost 



56 Ruelas Spring Highly likely; 
Indirect 



Flow observations indicate large 
periods with no flow and suggest a 
likely local, ephemeral source; 
however, proximity to pit likely to 
affect local flow 



Willow, hackberry present; 
hydroriparian/mesoriparian habitat 
would be lost or would experience 
reduced vitality 
 



57 Ruelas Spring 
Number Two 
and Three 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



58 Rust Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



59 Sanford Spring Unlikely Outside bounds of analysis; beyond 
5-foot groundwater drawdown 
contour 



None 



60 Scholefield  
No. 1 Spring 



Unlikely Flow observations indicate large 
periods with no flow and suggest a 
likely local, ephemeral source 



None 











 



ID Spring Type of Impact Rationale Riparian Impacts 



61 Scholefield  
No. 2 Spring 



Unlikely Flow observations indicate large 
periods with no flow and suggest a 
likely local, ephemeral source 



None 



62 Scholefield  
No. 3 Spring 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



63 Shamrod Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Hackberry, sumac, buckthorn, 
grapevine present; hydroriparian/ 
mesoriparian habitat may be lost or 
experience reduced vitality 



64 Siphon Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



65 Soldier Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



66 SS-2 (Casita 
Spring) 



Unlikely Flow observations indicate large 
periods with no flow and suggest a 
likely local, ephemeral source 
 



None 



67 SW Highly likely; 
Indirect 



Flow observations indicate large 
periods with no flow and suggest a 
likely local, ephemeral source; 
however, proximity to pit likely to 
affect local flow 



Oak, pinyon pine, false indigo, 
silktassel, juniper; xeroriparian/ 
mesoriparian habitat would be lost or 
would experience reduced vitality 



68 Sycamore 
Spring 



Highly likely; 
Indirect 



Inside 5-foot groundwater drawdown 
contour; flow observations indicate 
consistent water presence and 
suggest a regional source of water 



Sycamore, ash, walnut, hackberry, 
cottonwood, willow, giant sedge; 
hydroriparian/mesoriparian habitat 
would be lost or would experience 
reduced vitality 



69 Tree Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Cottonwood, soapberry, deergrass 
present; hydroriparian/mesoriparian 
habitat may be lost or experience 
reduced vitality 



70 Tub Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Hackberry, oak present; 
hydroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 



71 Tunnel Spring Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



72 Tunnel Spring # 
2 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



73 Unnamed Spring 
(South of 
Deering Spring) 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Willow, juniper, silk tassel, smooth 
sumac, locust, deergrass present; 
hydroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 



74 Unnamed Spring 
(in Box Canyon) 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Willow present; hydroriparian/ 
mesoriparian habitat may be lost or 
experience reduced vitality 



75 Unnamed Spring 
(Reach 2) 



Unlikely See “Outstanding Arizona Waters” 
part of this resource section for 
analysis 



None 



76 Unnamed Spring 
(in South 
Sycamore 
Canyon) 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Sycamore, ash, willow, cottonwood, 
deergrass, horsetail, false indigo, 
poison ivy present; hydroriparian/ 
mesoriparian habitat may be lost or 
experience reduced vitality 



77 Unnamed Spring 
No. 1 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  











 



ID Spring Type of Impact Rationale Riparian Impacts 



78 Unnamed Spring 
No. 12 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



79 Unnamed Spring 
No. 13 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



80 Unnamed Spring 
No. 14 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Mesquite present; xeroriparian/ 
mesoriparian habitat may be lost or 
experience reduced vitality 



81 Unnamed Spring 
No. 16 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



82 Unnamed Spring 
No. 17 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Ash, deergrass present; hydroriparian/ 
mesoriparian habitat may be lost or 
experience reduced vitality 



83 Unnamed Spring 
No. 18 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Ash, walnut present; hydroriparian/ 
mesoriparian habitat may be lost or 
experience reduced vitality 



84 Unnamed Spring 
No. 2 



Direct Inside footprint of disturbance None 



85 Unnamed Spring 
No. 20 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



None  



86 Unnamed Spring 
No. 21 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Mesquite, soapberry, hackberry, 
catclaw, desert cotton present; 
xeroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 



87 Unnamed Spring 
No. 22 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Deergrass present; xeroriparian/ 
mesoriparian habitat may be lost or 
experience reduced vitality 



88 Unnamed Spring 
No. 24 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Cottonwood, soapberry present; 
hydroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 



89 Unnamed Spring 
No. 3 



Direct Inside footprint of disturbance None 



90 Unnamed Spring 
No. 4 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Ash present; hydroriparian/ 
mesoriparian habitat may be lost or 
experience reduced vitality 



91 Unnamed Spring 
No. 5 



Direct Inside footprint of disturbance Deergrass present; xeroriparian/ 
mesoriparian habitat would be lost or 
experience reduced vitality 



92 Unnamed Spring 
No. 7 



Unlikely Outside bounds of analysis; beyond 
5-foot groundwater drawdown 
contour 



None 



93 Upper Empire 
Gulch Spring 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Cottonwood, willow present; 
hydroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 



94 Water Develop 
Spring 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Oak, netleaf hackberry, locust, 
grapevine present; hydroriparian/ 
mesoriparian habitat may be lost or 
experience reduced vitality 



95 Zackendorf 
Spring 



Possible; Indirect Inside 5-foot groundwater drawdown 
contour; source of water unknown 



Cottonwood, willow, evergreen sumac, 
oak, mountain mahogany, cattails, giant 
sedge, maidenhair fern present; 
hydroriparian/mesoriparian habitat may 
be lost or experience reduced vitality 



Notes: 1 
High: The predicted changes in hydrology owing to the mine would impact resource function, and the source of water can 2 











 



either be estimated with high certainty to be in connection with the regional aquifer or impacts would occur no matter what 1 
the source of water.  2 
Possible: Reduction in flow could occur as a result of predicted changes in hydrology owing to the mine, but uncertainty 3 
exists regarding the source of the water.  4 
Unlikely: Predicted changes in hydrology owing to the mine are small enough that they are unlikely to cause a reduction in 5 
flow, regardless of the source of water, or the source of the water is local and unlikely to be affected by drawdown 6 
associated with the pit.  7 



Of the 95 seeps or springs listed in table 114, 17 are expected to be impacted with high certainty, 8 
either directly by surface disturbance (7 of the 17 springs) or indirectly by reduction in flow severe 9 
enough to impact their function as a resource owing to predicted drawdown in the regional aquifer or 10 
their proximity to the pit (10 of the 17 springs). An additional 59 springs possibly could be impacted 11 
by reductions in groundwater levels; these springs lie within the area predicted to see at least 5 feet in 12 
groundwater drawdown but have an indeterminate source of water. Another 19 springs are unlikely to 13 
be impacted, either because field observations indicate they are fed by local and ephemeral sources or 14 
because of their distance from the mine pit.  15 



Local areas of riparian habitat are associated with 49 of the springs that would or possibly would be 16 
indirectly impacted by the loss of water from these springs, based on field observations of species 17 
types present at these springs. These local riparian zones include the following: 10 areas of 18 
xeroriparian/mesoriparian habitat that would be impacted with high certainty; eight areas of 19 
xeroriparian/mesoriparian habitat that may be impacted with low certainty; four areas of 20 
hydroriparian/mesoriparian habitat that would be impacted with high certainty; and 27 areas of 21 
hydroriparian/mesoriparian habitat that may be impacted with low certainty. 22 



The proposed action would also directly disturb 686 acres of xeroriparian habitat associated with 23 
onsite washes. These are the riparian areas mapped by Pima County that fall within the security fence 24 
or other areas of ground disturbance. 25 



Any intermittent stream segment in Sycamore Canyon  (north) not accounted for as individual springs 26 
would experience similar impacts as those described for Sycamore Spring (ID #68) and Unnamed 27 
Spring No. 18 (ID #83). 28 



Any intermittent stream segment in Sycamore Canyon (south) not accounted for as individual springs 29 
would experience similar impacts as those described for  SW (ID #67) and Unnamed Spring in South 30 
Sycamore Canyon (ID #76). 31 



Any intermittent stream segment in Mulberry Canyon not accounted for as individual springs would 32 
experience similar impacts as those described for Mulberry Canyon (ID #43). 33 



Any intermittent stream segment in Box Canyon not accounted for as individual springs would 34 
experience similar impacts as those described for Box Canyon Spring-Stock Drinker Nos. 1 and 2 (ID 35 
#9 and #10), Unnamed Spring in Box Canyon (ID #74), and Basin Spring (ID #2). 36 



Analysis of impacts to BLM federal reserved water rights associated with Helvetia, Zackendorf, and 37 
Chavez springs is included in the “Indirect Impacts to Offsite Water Rights” part of the “Surface 38 
Water Quantity” resource section of this chapter.  Water rights associated with these three springs are 39 
likely to be affected by the described impacts. Helvetia is believed to derive water from the regional 40 
aquifer and therefore there is a high likelihood of impacting the BLM water right; the source of water 41 











 



for Chavez and Zackendorf springs is not clear, but if their source of water is also derived from the 1 
regional aquifer impact to these water rights would also occur. 2 



 3 



Phased Tailings Alternative 4 



The estimated impacts to springs and seeps for the Phased Tailings Alternative are identical to those 5 
for the proposed action, with the exception that McCleary No. 2 would be directly impacted rather 6 
than indirectly impacted. The same riparian areas associated with these springs would or could be 7 
impacted. The Phased Tailings Alternative would also directly disturb 649 acres of xeroriparian 8 
habitat associated with onsite washes. 9 



Barrel Alternative 10 



The Barrel Alternative would directly impact two fewer springs than the proposed action: McCleary 11 
Dam and Unnamed Spring No. 5. Instead of being directly impacted, these springs would be 12 
indirectly impacted.  13 



 McCleary Dam would have a high likelihood of indirect impacts because observations 14 
indicate consistent water presence and suggest a regional source of water and because it has 15 
hydroriparian/mesoriparian habitat associated with it that would be lost or that would 16 
experience reduced vitality.  17 



 Unnamed Spring No. 5 would have a possible likelihood of indirect impacts because the 18 
water source is uncertain and because it has xeroriparian/mesoriparian habitat associated with 19 
it that may be lost or that may experience reduced vitality. 20 



The Barrel Alternative would also directly disturb 588 acres of xeroriparian habitat associated with 21 
onsite washes. 22 



Barrel Trail Alternative 23 



The estimated impacts to springs and seeps for the Barrel Trail Alternative are identical to those for 24 
the Barrel Alternative. The same riparian areas associated with these springs would or could be 25 
impacted. The Barrel Trail Alternative would also directly disturb 633 acres of xeroriparian habitat 26 
associated with onsite washes. 27 



Scholefield-McCleary Alternative 28 



The Scholefield-McCleary Alternative would directly impact seven more springs than the proposed 29 
action: HQ Water Spring; McCleary No. 2; Scholefield Nos. 1, 2, and 3; Unnamed Spring No. 14; and 30 
Water Development Spring.  31 



 McCleary No. 2 was previously considered to be indirectly impacted with a high likelihood.  32 



 Scholefield No. 1 and Scholefield No. 2 were previously considered unlikely to have indirect 33 
impacts. Scholefield No. 1 and Scholefield No. 2 have hydroriparian/mesoriparian habitat 34 
associated with them that would be lost. 35 



 HQ Water Spring, Unnamed Spring No. 14, Scholefield No. 3, and Water Development 36 
Spring were previously considered to have a possible likelihood of indirect impacts. HQ 37 











 



Water Spring and Water Development Spring have hydroriparian/mesoriparian habitat 1 
associated with them that would be lost. Unnamed Spring No. 14 has xeroriparian/ 2 
mesoriparian habitat associated with it that would be lost. 3 



In addition, Mueller Spring would not be directly impacted under the Scholefield-McCleary 4 
Alternative. This spring would still be considered to have a possible likelihood of indirect impacts. 5 



The Scholefield-McCleary Alternative would also directly disturb 631 acres of xeroriparian habitat 6 
associated with onsite washes. 7 



Monitoring Intended to Assess Potential Impacts to Seeps and Springs 8 



One additional monitoring measure has been incorporated into the mitigation and monitoring plan to 9 
address uncertainty associated with impacts to seeps and springs (see appendix B for full details). The 10 
additional monitoring includes: 11 



 Spring, seep, and constructed/enhanced waters monitoring. A suite of selected seeps and 12 
springs has been monitored for baseline conditions since 2007 and would be monitored to 13 
identify any impacts that may occur due to dewatering of the regional aquifer in the vicinity 14 
of the mine pit. Specific seeps and springs included in this monitoring are listed in appendix 15 
B. 16 



Cumulative Effects 17 



The analysis area for cumulative effects on seeps, springs, and riparian areas is the same as that used 18 
for the direct and indirect effects on these resources. It includes the immediate Rosemont area, all of 19 
Davidson Canyon, and portions of Cienega and Santa Cruz Basins (see figure 66). The analysis area 20 
extends east 0.5 mile beyond Cienega Creek; west and south to the approximate modeled 5-foot 21 
groundwater drawdown contour; and north to the Pantano Dam. This cumulative effects discussion 22 
addresses the cumulative impacts of the action alternatives and any applicable reasonably foreseeable 23 
actions as identified on the Coronado ID team’s list of reasonably foreseeable future actions, provided 24 
in the introduction to chapter 3. The following reasonably foreseeable actions from that list were 25 
determined to contribute to a cumulative impact to seeps, springs, and riparian areas: 26 



 The BLM and AGFD are proposing reintroduction of beaver into Cienega Creek at Las 27 
Cienegas National Conservation Area. The timing of this potential action has not yet been 28 
determined.   29 



 The Forest Service is proposing to reauthorize the grazing permit for the Gardner allotment, 30 
located 5 miles north of Sonoita.  31 



 The BLM proposes to approve an MPO to expand the Andrada Mine limestone quarry in the 32 
Davidson Canyon drainage system north and northeast of the Santa Rita Mountains. The 33 
Andrada Mine is located approximately 4 miles from the Tucson, Arizona, city limits and 1 34 
mile from the Vail, Arizona, city limits.  35 



 The Forest Service proposes to add, decommission, close, and change designation of roads in 36 
the NFSR database and prohibit off-road motorized travel for dispersed camping in certain 37 
areas on the Nogales Ranger District.   38 



 The Nogales Ranger District proposes to remove hazardous fuels on 2,500 acres in Hog and 39 
Gardner Canyons on the Nogales Ranger District.  40 











 



 Development of the Farmers Investment Company property within the town of Sahuarita’s 1 
jurisdiction over the next 40 to 50+ years for residential and commercial mixed use is 2 
proposed, along with the enhancement of more than 12 miles of the Santa Cruz River in both 3 
the town of Sahuarita and Pima County.  4 



 In May 2010, a lease was granted to Charles Seel for mining purposes for 240 acres of ASLD 5 
State Trust land (from State land commissioner) in Section 29, Township 17 South, Range 17 6 
East, adjacent to CalPortland leases in Davidson Canyon. There are no known plans to 7 
explore for or develop mineral resources on this lease in the foreseeable future. 8 



As part of changes to the Nogales District Motorized Travel System, the Coronado proposes to add, 9 
decommission, close, and/or change road designations, which could include prohibiting off-road 10 
motorized travel for dispersed camping in certain areas. These activities could change the 11 
characteristics of the watershed. Closing roads or prohibiting off-road motorized travel to dispersed 12 
camping areas could have the potential to reduce stormwater runoff from an area. Changes in 13 
stormwater runoff could affect the availability of water for seeps, springs, and riparian areas. 14 



The Gardner allotment is located 5 miles northwest of Sonoita, and the Coronado is proposing to 15 
reauthorize the grazing permit on 10,271 acres. This reauthorization is for issuance of a new 10-year 16 
term grazing permit that would allow for an increase in animal unit months (AUMs) and would 17 
change the Gardner allotment from seasonal use to year-long use. An adaptive management approach 18 
is being proposed for the allotment, and several range improvements are being considered to help 19 
better distribute livestock. Continued grazing and increases in AUMs would likely result in increased 20 
livestock use of surface water. Changes in grazing management practices could change existing 21 
characteristics of the watershed and stormwater runoff, thus affecting the availability of water for 22 
seeps, springs, and riparian areas. 23 



Hazardous fuels in Hog and Gardner Canyons are proposed to be removed from more than 2,500 24 
acres of Coronado National Forest land. These activities would be expected to disturb vegetation and 25 
change the characteristics of the watershed involved. The use of best management practices would 26 
minimize the potential these activities have to impact seeps, springs, and riparian areas. 27 



Expansion or construction of limestone quarries within the Davidson Canyon drainage has the 28 
potential to both directly impact riparian resources as well as to change the hydrologic flow regime. 29 
In conjunction with the changes in flow described above for the Rosemont Copper Project, there 30 
could be a greater combined effect on xeroriparian vegetation along Davidson Canyon from 31 
additional surface water loss. 32 



Enhancement of the Santa Cruz River near Sahuarita would have a beneficial impact on riparian 33 
resources. However, these changes are geographically separate from any impacts to riparian resources 34 
that would or potentially could occur due to the Rosemont Copper Project. These enhancements are 35 
envisioned as part of master planned communities, and would be undertaken by whatever entity is 36 
constructing these communities after appropriate permitting. 37 



 38 



Reintroduction of beaver along Cienega Creek would be expected to have a beneficial impact to 39 
riparian resources by slowing and ponding runoff and increasing water availability, and it would have 40 
a detrimental impact from use and falling of larger vegetation and trees. Overall, the intention of 41 











 



beaver reintroduction is to have a beneficial impact on Cienega Creek. Cumulatively, this would 1 
potentially offset any impact that could occur due to dewatering of the regional aquifer. 2 



Climate Change 3 



As discussed earlier in this chapter, climate change in the desert Southwest is predicted to bring about 4 
higher mean annual temperatures over the next 100 years, along with less winter precipitation, an 5 
increase in extreme rainstorms and flooding, and longer periods of drought. The extent to which these 6 
predictions will occur is uncertain, and the overall difference in the amount of annual precipitation is 7 
impossible to accurately quantify. However, predicted changes in weather patterns could have an 8 
effect on the quantity of stormwater and groundwater available for use by riparian vegetation. 9 
Increased temperatures and reduced precipitation will increase the vulnerability of springs and 10 
riparian systems relying on the groundwater system, whether regional or local.  11 



The cumulative impact to these riparian systems from prolonged droughts can presently be observed 12 
from the decade-long drought that is currently ongoing. The Pima Association of Governments 13 
reports on conditions within the Pima County Natural Preserve, which encompasses a large portion of 14 
Lower Cienega Creek both above and below the confluence with Davidson Canyon (Cienega Creek 15 
Reaches 4 and 5). Streamflow monitoring (wet/dry mapping) has occurred since 1984 (Pima 16 
Association of Governments 2012a). The percentage of Cienega Creek flowing in this area is cyclical 17 
but has steadily decreased since monitoring began in 1984. Since 1999, drought monitoring has been 18 
conducted, and measurements in June 2011 indicate that this portion of Cienega Creek has the least 19 
percentage flowing yet observed. Only 13 percent of the stream exhibits flowing or standing water, 20 
compared with the wettest year (2001), in which 49 percent of the stream exhibited flowing or 21 
standing water, and more normal years, in which roughly 30 percent of the stream exhibited flowing 22 
or standing water. Between 1990 and 2011, surface water discharge in Cienega Creek declined by 83 23 
percent, while streamflow extent declined by 88 percent (CITE Powell, August 2013, Water Resource 24 
Trends in the Cienega Creek Natural Preserve). The exact causes of this multi-decade decline are not 25 
entirely clear, as several possible stresses may be acting in concert, but the current drought cycle is 26 
considered one of the primary reasons.  27 



The patterns seen in southern Arizona in the last few decades, and particularly on Cienega Creek, 28 
provide a template for what long-term climate change could look like.  Prolonged droughts brought 29 
on by climate change could result in similar shifts from perennial to intermittent flow along upper 30 
Cienega Creek and Empire Gulch. This would increase the sensitivity of these areas to any drawdown 31 
in groundwater due to the mine pit, increasing the overall impact to streamflow, wetland complexes, 32 
and hydroriparian habitat. 33 



Mitigation Effectiveness  34 



Measures that would mitigate impacts to seeps, springs, and riparian areas include design features, 35 
four additional mitigation measures proposed that would be required either in the biological opinion 36 
or the CWA Section 404 permit, and one additional mitigation measure that could occur in the future 37 
but is not yet considered detailed enough to analyze for effectiveness. 38 



Mitigation and Monitoring – Forest Service 39 



 Growth media salvage and application. In order to support reclamation activities, soil and 40 
other growth media would be salvaged, stored, and applied to the surface of the perimeter 41 











 



waste rock buttress and waste rock and tailings facilities in order to facilitate revegetation. 1 
This allows as much stormwater as possible to move downstream to support riparian 2 
vegetation. 3 



 Revegetation of disturbed areas with native species. Reclamation efforts would include 4 
revegetation of native grasses, forbs, shrubs, and trees on areas disturbed by mining and mine 5 
related activities. Revegetation would include detection and treatment of invasive weed 6 
species. This allows as much stormwater as possible to move downstream to support riparian 7 
vegetation. 8 



 Concurrent placement of perimeter buttress. Placement of the perimeter buttress would 9 
allow reclamation activities to take place earlier, concurrent with mine operations. This 10 
allows as much stormwater as possible to move downstream to support riparian vegetation. 11 



 Location, design, and operation of facilities and structures intended to route stormwater 12 
around the mine and into downstream drainages. Various stormwater diversion channels 13 
and location of facilities have been designed and located in order to maintain flow 14 
downstream as much as possible and avoid contact of stormwater with processing facilities 15 
and ore stockpiles. This allows as much stormwater as possible to move downstream to 16 
support riparian vegetation. 17 



 18 



 Stormwater diversion for Barrel Alternative designed to route more stormwater into 19 
downstream drainages postclosure. Following publication of the DEIS, the Coronado 20 
undertook an effort to apply the concepts of geomorphic reclamation to the Barrel 21 
Alternative. The result is a design that would route more stormwater into downstream 22 
drainages postclosure than previous designs. 23 



 Purchasing of water rights, to be used for compensating for impacts in the Cienega 24 
Creek watershed. This mitigation measure includes a suite of actions that involve 25 
purchasing, severing, and transferring existing senior water rights on Lower Cienega Creek. 26 
The water rights would be transferred to appropriate entities to become instreamflow rights 27 
on Lower and Upper Cienega Creek. Additional actions would include the discharge of water 28 
below Pantano Dam that would be expected to enhance and support riparian areas, along with 29 
retirement of a groundwater pumping well near to Lower Cienega Creek. 30 



 Spring, seep, and constructed/enhanced waters monitoring. A suite of selected seeps and 31 
springs has been monitored for baseline conditions since 2007 and would be monitored to 32 
identify any impacts that may occur due to dewatering of the regional aquifer in the vicinity 33 
of the mine pit. Specific seeps and springs included in this monitoring are listed in appendix 34 
B. 35 



 Recordation of a restrictive easement on private land parcels in Davidson Canyon to 36 
compensate for impacts to WUS and provide other benefits. Rosemont Copper would 37 
record restrictive covenants to preclude real estate development and similar land use 38 
activities. Managed grazing, cultural, and some low impact public use (hiking, bird watching, 39 
minor forms of hunting) would be allowed in some locations. These lands total 383 acres and 40 
include portions of ephemeral wash, riparian habitat in Davidson Canyon, Barrel Canyon, 41 
and Mulberry Canyon, upland buffer habitat adjacent to riparian areas and three springs. 42 



 Plant site location and design adjustments to reduce impacts to biological resources. The 43 
entire plant site is sited and designed to reduce its size and overall footprint and to use gravity 44 
instead of pumping to move process water where possible. This reduces the amount of 45 
xeroriparian vegetation impacted, particularly in McCleary Canyon 46 











 



 Construction, management, and maintenance of water features to reduce potential 1 
impacts to wildlife and livestock from reduced flow in seeps, springs, surface water, and 2 
groundwater. Seven specific existing water features, including stock ponds, would be 3 
enhanced and managed for sustainability of surface water. In addition, up to 23 additional 4 
water features would be constructed or managed if needed based on impacts observed in the 5 
field. While considered primarily for mitigation for impacts to biological resources, it would 6 
also mitigate effects on surface water resources and riparian resources. 7 



 Conveyance of private Sonoita Creek Ranch Parcel to an in lieu fee sponsor. Rosemont 8 
would purchase the 1,200-acre Sonoita Creek Ranch and an estimated 590 acre-feet per 9 
annum of certificated water rights, and convey the property and the water rights to a Corps-10 
approved In Lieu Fee (ILF) sponsor. The land and water rights would establish the resource 11 
framework and opportunity for the development of an ILF project, which would include the 12 
discontinuation of agriculture irrigation and the use of the perennial flows from Monkey 13 
Spring to establish wetland and riparian habitat. The parcel includes open water, forested 14 
wetland and riparian habitat, upland habitat adjacent to riparian habitat, seasonal ponds, 15 
semidesert grassland, and ephemeral drainages. 16 



 Establishment of the Cienega Creek Watershed Conservation Fund, to be used for 17 
future mitigation to in the Cienega Creek watershed. Rosemont Copper would establish 18 
an endowment and provide $2,000,000 of funding. This fund would essentially be established 19 
as a resource to help restore the watershed to a functional ecosystem and a mechanism to 20 
promote adaptive management and allow flexibility in mitigation to achieve desired 21 
outcomes in light of future uncertainties. 22 



 Monitoring to determine impacts from pit dewatering on downstream sites in Barrel 23 
and Davidson Canyons. Monitoring would be conducted of surface water, alluvial 24 
groundwater, and deeper groundwater at sites in Barrel and Davidson Canyons. Several 25 
locations have already been installed and are being actively monitored, whereas others would 26 
require access from landowners.  27 



 Periodic validation and rerun of groundwater model throughout life of mine. This 28 
measure would involve basic data collection of water levels, meteorological data, and water 29 
balance components, which would allow for the predictions of groundwater impacts to be 30 
revised based on actual hydrologic observations. Specific wells to be monitored are listed in 31 
appendix B. 32 



Conclusion of Mitigation Effectiveness 33 



Most of the mitigation measures listed above are associated with design features or permit 34 
requirements. Some of the design features would reduce the overall footprint of structures or create 35 
large stormwater diversions that would directly route stormwater around operations, which in turn 36 
would reduce the impact to downstream riparian resources by allowing for more surface water to 37 
flow downstream. Other types of design features such as those associated with revegetation of 38 
disturbed areas would also reduce impacts to riparian resources by allowing water to be discharged 39 
from reclaimed areas as soon as possible during the active mining phase. Removal of unneeded 40 
facilities during closure would allow these areas to be revegetated and allow surface water to flow 41 
downstream postclosure. These mitigation measures would be effective at minimizing reductions to 42 
surface water quantity within the analysis area to the extent possible. However, these improvements 43 
in surface flow have been taken into account in the direct and indirect effects analysis, and impacts to 44 
downstream riparian resources are still expected. 45 











 



The lands proposed for conservation within Davidson Canyon would be effective at avoiding future 1 
impacts to xeroriparian resources located along Davidson Canyon by establishing conservation 2 
easements limiting certain types of land use. The lands proposed for conservation at Sonoita Creek 3 
Ranch would be at least partially effective at mitigating riparian resources by preserving and possibly 4 
creating new riparian habitat; however, it should be noted that these lands are not located within the 5 
analysis area or within the Davidson Canyon/Cienega Creek watershed.  It should also be noted that 6 
sufficiency of the mitigation on the Davidson Canyon parcels or Sonoita Creek Ranch to offset 7 
impacts to jurisdictional WUS has yet to be determined by the USACE. 8 



The severance and transfer of water rights on Cienega Creek would not necessarily provide any new 9 
or “wet” water in either Lower or Upper Cienega Creek; however, by creating a senior instream flow 10 
right where none currently exists, this mitigation measure would provide significant legal protection 11 
against future water use that might take water from Cienega Creek, and it would remove legal 12 
obstacles to conducting restoration or management activities along Cienega Creek. Cooperating 13 
agencies have raised concerns that the sever-and-transfer process that must be undertaken through the 14 
Arizona Department of Water Resources is not guaranteed to be successful, and allows for challenges 15 
to any transfer of surface water rights. If the water right transfer were not approved, this mitigation 16 
would not be protective of Cienega Creek.  17 



If successful, the new riparian habitat that would be created downstream of Pantano Dam would 18 
replace hydroriparian habitat if any is lost, although these lands are located just outside the analysis 19 
area.  However there is uncertainty associated with the hydrogeologic characteristics of the stream 20 
channel downstream of Pantano Dam.  While release of water to the stream channel or uplands would 21 
certainly help create and maintain riparian habitat, the recharge of water to the aquifer may not cause 22 
the water table to rise shallow enough to support hydroriparian habitat.  This depends on the depth to 23 
bedrock and other subsurface characteristics of the aquifer immediately downbstream of Pantano 24 
Dam.  It should also be noted that sufficiency of the mitigation proposed at Pantano Dam and in the 25 
stream channel downstream to offset impacts to jurisdictional WUS has yet to be determined by the 26 
USACE. 27 



The exact effects of projects conducted under the conservation fund cannot be known at this time but 28 
would be presumed to be beneficial to riparian resources. 29 



The creation, enhancement, or replacement of water sources is likely to support additional riparian 30 
habitat. The exact location and nature of the habitat that would be supported is not known at this time. 31 



In addition to the mitigation measures described above, which would effectively avoid, minimize, 32 
reduce, rectify, or compensate for impacts, a suite of monitoring measures is also proposed or 33 
required under permits. These measures generally would not be effective as mitigation but rather 34 
would provide a means for monitoring potential changes to surface waters and riparian resources 35 
within the analysis area. 36 



Effects of Amending the Coronado Forest Plan 37 



The effects to seeps, springs and riparian areas from amending the Coronado Forest Plan are 38 
described under “Direct and Indirect Effects” above. The current Forest Plan does not contain 39 
management area standards and guidelines specifically pertaining to seeps, springs and riparian 40 
vegetation for management areas 1, 4 or 7A.  41 











 



The new management area 16 contains a standard and guideline under Watershed and Soil 1 
Maintenance and Improvement that would apply to seeps, springs and riparian areas: 2 



1. To the extent practicable, mining facilities and reclamation should strive to emulate natural 3 
hydrologic functions. 4 



Approval of the Forest Plan amendment would allow actions that would result in impacts to seeps, 5 
springs and riparian vegetation as described in the “Direct and Indirect Effects” portion of this 6 
section, including the direct and indirect loss of some springs, and loss and conversion of riparian 7 
areas.    8 
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From:From:From:From:    Chris Garrett, SWCA    



Date:Date:Date:Date:    August 25, 2013    



ReReReRe: Revised Analysis of Surface Water Quality 



A Preliminary Administrative FEIS was distributed to the cooperating agencies on July 1, 2013.  Comments were received 



from both U.S. Environmental Protection Agency (USEPA) and the Arizona Department of Environmental Quality (ADEQ) 



regarding the analysis of surface water quality contained in the PAFEIS.  The purpose of this memo is to outline a revised 



analysis in response to these comments, and to provide detailed analysis that will then be summarized in the FEIS. 



 



Summary of Cooperating Agency Comments 



 



The issues to be addressed are as follows: 



 



• Part of the conclusions presented in the PAFEIS were based on the ability of two regulatory programs to protect 



surface water quality:  the state water quality certification required under Section 401 of the Clean Water Act, and 



the Mining Multi-Sector General Permit (MSGP) issued by ADEQ to Rosemont under Section 402 of the Clean Water 



Act (which is administered in Arizona by ADEQ as the Arizona Pollutant Discharge Elimination System [AZPDES]).  



Both USEPA and ADEQ pointed out that the scope of the 401 water quality certification is actually quite narrowly 



defined, and likely would not require the ADEQ to make a wide-sweeping certification as to surface runoff water 



quality.  Both agencies also pointed out that while the AZPDES permit has been issued, most details concerning 



surface water controls are contained in the Stormwater Pollution Prevention Plan (SWPPP), which had not been 



reviewed in the PAFEIS.  ADEQ further pointed out that based on their review of the SWPPP, coverage under the 



MSGP could be nullified and Rosemont could be required to obtain an Individual AZPDES permit.  For both 401 



certification and 402 permitting these restrictions mean that it is not a sound strategy to rely upon the regulatory 



requirements to protect water quality, in lieu of analysis and disclosure of water quality impacts in the NEPA 



document. 



 



• ADEQ questioned many aspects of the surface water quality analysis.  Attempting to respond to these questions 



highlighted a lack of available detail concerning basic assumptions upon which water quality predictions were built, 



including the detection limits of the original laboratory samples, which types of analyses were used, and the 



number of samples available.   



 



• In the PAFEIS, full disclosure of available data was included as well as full discussion of the many uncertainties 



associated with predicting runoff water quality.  However, a detailed prediction of surface water quality was not 



attempted in the PAFEIS. ADEQ indicated that in their opinion some level of prediction needed to be attempted, 



even in light of significant uncertainty. 



 



• In addition, some procedural errors in the surface water quality analysis were noted. 



 



Strategy for Revised Surface Water Quality Analysis 



 



The analysis of surface water quality that is included in the FEIS has been reworked in order to be responsive to USEPA 



and ADEQ comments.  The analysis strategy consists of five parts: 



 



1. In order to fully understand and disclose limitations of the data, it is necessary to go back to original data sources 



and construct a geochemical database for all existing water quality sources and all pertinent waste rock 



characterization tests, capturing important details such as detection limits.  Previous analyses have relied upon 



Rosemont summaries of water quality, not original analysis of raw data, which is not sufficient. 











2. Fully summarize existing water quality in order to understand existing conditions in downstream waters, specifically 



Barrel Canyon, Davidson Canyon, and Cienega Creek. 



 



3. Based on a full understanding of the water quality and waste rock characterization data, disclose any uncertainties 



with the analysis and whether these uncertainties represent a potential to underestimate or overestimate surface 



water quality impacts from the mine.   



 



4. Make a “good faith” effort to predict runoff water quality in Barrel Canyon.  “Good faith” means that the 



uncertainties involved can be recognized but they should not preclude attempting the prediction, using reasonable 



assumptions.  In Barrel Canyon, these predicted results should be compared to applicable surface water quality 



standards for Barrel Canyon and to existing water quality in Barrel Canyon. 



 



5. Make a “good faith, screening level” effort to predict the potential for runoff water quality to impact the 



Outstanding Arizona Water (OAW)  reaches of Davidson Canyon and Cienega Creek.  The OAW analysis 



fundamentally differs from the estimate of impacts for Barrel Canyon.  In Barrel Canyon, any impacts are 



immediately downstream, fairly certain to occur, and there are clear cut regulatory standards to meet.  In contrast, 



the OAW reaches are a long distance downstream (about 12 miles), and more importantly there are no existing 



stormwater samples below Barrel Canyon that define existing stormwater quality.   



 



In addition to numeric standards, the OAW reaches also have an anti-degradation standard. A fundamental 



problem exists with any attempt at predicting impacts from the mine:  without existing water quality it is an 



impossible task to predict whether degradation would occur.  Further, in their comments ADEQ cautioned that the 



authority to make an anti-degradation conclusion lies with ADEQ, not the Forest Service.   Therefore it is not the 



goal of this analysis to attempt a full prediction of post-construction stormwater quality that would occur at the 



OAW reaches.  The goal instead is to perform a screening level analysis that would identify and disclose potential 



problem areas that could occur.  Again, “good faith” means that the uncertainties involved should not preclude 



attempting the prediction. 



 



6. Finally, there is one particular caution for any surface water quality analysis.  Surface water quality standards for 



many dissolved metals vary with hardness.  The assumption of hardness that goes into picking the appropriate 



surface water quality standard can be the difference between exceeding or not exceeding the standard.  Two rules 



will guide all comparisons in the FEIS and in this memo. 



a. First, the standard will be calculated independently for each water being analyzed.  In other words, Davidson 



Canyon, Cienega Creek, Barrel Canyon, SPLP results, MWMP results, and predicted mine runoff water quality 



will all have independent calculations made for hardness, in order to determine the appropriate standard to 



be applied.  In three of these cases (Cienega Creek, Davidson Canyon, and Barrel Canyon) this is a moot 



point because the measured hardness is so high that it tops the scale in the Arizona regulations, which goes 



to 400 mg/L.   The hardness used to calculate the standards will be clearly stated each time. 



b. Because hardness reporting varies widely, and for consistency sake, hardness will be calculated from calcium 



and magnesium concentrations, even if hardness has been reported by the laboratory.  Note that the 



Arizona regulations define hardness as such:  "Hardness" means the sum of the calcium and magnesium 



concentrations, expressed as calcium carbonate (CaCO3) in milligrams per liter (R18-11-101).   



c. It should be noted that the Arizona regulations do not define whether the calcium and magnesium 



concentrations should be total (i.e., unfiltered) or dissolved (i.e., filtered).  Based on professional judgment, 



the most common method is to use total calcium and magnesium concentrations to calculate hardness.  In 



addition, using total concentrations best replicates the conditions that would be encountered in stormwater 



runoff. 



   



 



 



Existing Waste Rock Characterization Data 



 



Geochemical Tests Available 



 



There are six basic types of geochemical characterization tests that have been conducted by Rosemont: 



• Acid-base accounting (ABA) testing 



• Whole rock chemistry 



• Synthetic Precipitation Leaching Procedure (SPLP) testing 



• Meteoric Water Mobility Procedure (MWMP) testing 



• Humidity cell testing 



• On-site column testing 



The two of most interest for predicting stormwater runoff are the SPLP and MWMP tests. 



 



SPLP – SPLP tests were originally designed to estimate the likely leaching of contaminants from landfills and waste.  The 



method involves exposing waste rock to a slightly acidic liquid for a certain amount of time, and then analyzing the liquid 











for dissolved metals.  The SPLP method involves the following components:  20:1 ratio of liquid to solid; approximate 18 



hour run time; uses agitation; liquid pH = 4.2. 



 



MWMP – MWMP tests were designed in Nevada specifically to estimate the likely movement of contaminants from 



freshly placed mine waste from rainwater.  The method is similar in that it also involves exposing waste rock to liquid for a 



certain amount of time, and then analyzing the liquid for dissolved metals.  The MWMP method involves the following 



components:  1:1 ratio of liquid to solid; 24-hour run time; no agitation; liquid is distilled water.  The MWMP requires a 



larger amount of rock (5 kg) to run and therefore there are much fewer MWMP tests than SPLP tests.  The number of 



individual laboratory samples available for assessment are summarized in Table 1: 



 
Table 1. Summary of Number of Available Samples 



 



Waste Rock Type SPLP Samples MWMP Samples 



Abrigo 4 0 



Andesite 4 4 



Arkose 9 11 



Bolsa 7 0 



Colina 5 0 



Composite 1 1 



Earp 6 0 



Epitaph 5 0 



Escabrosa 4 0 



Horquilla 8 2 



Limestone/Limestone-



Conglomerate 



4 4 



Martin 4 0 



Overburden 2 2 



Precambrian Formations 1 0 



QMP 3 2 



 



Both SPLP and MWMP are valid tests.   In their mining BADCT guidance (for the Aquifer Protection program), ADEQ 



identifies SPLP as representative of meteoric contact water and being the preferred method for analyzing leaching 



potential.  The dilution factor for SPLP also probably more accurately represents runoff from waste rock with typical 



Arizona rain events (i.e., for water to even reach Barrel Canyon, the event has to be fairly large and dilution would certainly 



occur).   This memo will summarize waste rock characterization results for both SPLP and MWMP separately.  SPLP results 



are used to predict future stormwater quality; a discussion of this choice is included in the “Recognized Analysis 



Uncertainties” section of this memo.   
 



Summary of Waste Rock Characterization Data from SPLP Samples 
 



Original waste rock characterization results were obtained from two published sources provided to the Forest Service by 



Rosemont (Tetra Tech 2007; Williamson and Levy 2008).  A database was constructed from these reported results.  Table 2 



(attached) summarizes the range of leachate concentrations for all SPLP samples for each type of waste rock.  The 



detection limits, or range of detection limits, is shown in Table 2 in parentheses below the range of leachate 



concentrations.  Also included in Table 2 are the two Arizona surface water quality standards that are applicable to Barrel 



Canyon:  Aquatic and wildlife-ephemeral-acute (A&We-Acute), and partial body contact (PBC) (see Arizona Administrative 



Code R18-11-105(1)).  Hardness was calculated using the average calcium concentration of 34.14 mg/L and the average 



magnesium concentration of 1.62 mg/L, for a calculated hardness of 92 mg/L as CaCO3.  The color coding in Table 2 



identifies where one or both of these standards have been exceeded: 



 



Green indicates that the standards were not exceeded by any of the SPLP results, and that the detection limits were lower 



than the Barrel Canyon surface water quality standard.  In other words—no problems exist. 



 



Yellow indicates that there were no exceedances of the standards by any of the SPLP results, but that the detection limits 



were higher than the Barrel Canyon surface water quality standard.  In other words—no problem is observed, but we can’t 



know for sure. 



 



Red indicates that there was at least one exceedance of the standards by the SPLP results.  In other words, there is at least 



some indication that a problem meeting water quality standards currently exists. 
 



Barrel Canyon - Potential Analysis Gaps and Water Quality Issues Identified from SPLP Samples 



• Boron and Cyanide have standards but were not part of the analysis suite for SPLP results. 



• Selenium was consistently not detected, but the laboratory detection limits were greater than the surface water 



standard (0.04 milligrams per liter [mg/L] versus 0.033 mg/L). 



• Copper showed detections above the surface water standard for 3 waste rock types (arkose, bolsa, and QMP). 



Significance of Copper Exceedances 



• Arkose:  standard exceeded in 1 of 9 samples.  Remaining 8 samples were non-detect. 











• Bolsa:   standard exceeded in 2 of 7 samples.  Remaining 5 samples were non-detect. 



• QMP:  standard exceeded in 1 of 3 samples.  Remaining 2 samples had detectable copper, but below standard. 



Summary of Waste Rock Characterization Data for MWMP Samples 
 



Table 3 (attached) summarizes the range of leachate concentrations for all MWMP samples for each type of waste rock.  



The detection limits, or range of detection limits, is shown in parentheses in Table 3.  Also included in Table 3 are the two 



Arizona surface water quality standards that are applicable to Barrel Canyon.  Hardness was calculated using the average 



calcium concentration of 43.67 mg/L and the average magnesium concentration of 9.76 mg/L, for a calculated hardness of 



149 mg/L as CaCO3.  As with Table 2, the color coding identifies where one or both of these standards have been 



exceeded: 



 



Green indicates that the standards were not exceeded by any of the MWMP results, and that the detection limits were 



lower than the standard.  In other words—no problems exist. 



 



Yellow indicates that there were no exceedances of the standards by any of the MWMP results, but that the detection 



limits were higher than the standard.  In other words—no problem is observed, but we can’t know for sure. 



 



Red indicates that there was at least one exceedance of the standards by the MWMP results.  In other words, there is at 



least some indication that a problem meeting water quality standards currently exists. 



 



Barrel Canyon - Potential Analysis Gaps and Water Quality Issues Identified from MWMP Samples  



• Boron, Cyanide, and Uranium have standards but were not part of the analysis suite for MWMP results. 



• Selenium also had several waste rock types with non-detection, but the laboratory detection limits were greater 



than the surface water standard (0.04 mg/L versus 0.033 mg/L).  Note that other waste rock types had detections of 



selenium. 



• Copper showed detections above the surface water standard for 2 waste rock types (arkose and limestone). 



• Selenium showed detections above the surface water standard for 3 waste rock types (andesite, arkose, and 



horquilla). 



Significance of Copper Exceedances 



• Arkose:  standard exceeded in 1 of 11 samples.  Remaining 10 samples were non-detect or below surface water 



standard. 



• Limestone:  standard exceeded in 1 of 4 samples.  Remaining 3 samples were non-detect. 



Significance of Selenium Exceedances 



• Andesite:  standard exceeded in 2 of 4 samples.  Remaining 2 samples were non-detect, but with detection limit 



above surface water standard. 



• Arkose:    standard exceeded in 2 of 11 samples.  Remaining 9 samples were non-detect, but with detection limit 



above surface water standard. 



• Horquilla:  standard exceeded in 1 of 2 samples.  Remaining sample was non-detect, but with detection limit above 



surface water standard. 



Existing Water Quality Data 



 



A wide variety of sources were reviewed in order to obtain all available water quality data for Barrel Canyon, Davidson 



Canyon, and Cienega Creek.  This includes the following: 



 



• Rosemont Copper.  Since 2008 Rosemont has collected stormwater quality samples in Barrel Canyon and 



tributaries.  Samples have been collected from 8 different locations on 15 different dates. 



 



• Rosemont Copper has also collected water quality samples from Upper and Lower Cienega Creek, and Lower 



Davidson Canyon on June 24, 2008 and October 21, 2008.  Field conditions during these sampling events suggest 



that they represent baseflow conditions, not storm flow conditions.1 



 



• The U.S. Geological Survey (USGS) National Water Information System (NWIS) database was searched for any 



available water quality data.  No water quality samples were identified. 



 



                                                 
1
 In order to estimate whether samples represent baseflow or stormflow conditions, multiple data sources were checked.  The results are summarized in 



Attachment A: 



• Flow data for the USGS stream gage on Cienega Creek near Sonoita was reviewed to determine if any flow events were occurring or had occurred 



recently (http://waterdata.usgs.gov/nwis/dv/?referred_module=sw) 



• Weather station data from the Rosemont site were reviewed (4/2009 – 9/2011) 



• Flow measurements collected and recorded with the samples were reviewed 



• Precipitation data from the Pima County Flood Control meteorological network were reviewed 











• ADEQ and USEPA STORET databases were reviewed.  These yielded 14 different sample locations on Cienega Creek, 



for 87 sample dates between 1987 and 2008.  Field conditions during these sampling events suggest that they 



represent baseflow conditions, not storm flow conditions, with the exception of one sample collected at Marsh 



Station Road in 1988.1 



 



• Pima Association of Governments (PAG) included samples for Davidson Canyon in their OAW nomination packet, 



for two locations at five dates in 2002 and 2003.  Field conditions during these sampling events suggest that they 



represent baseflow conditions, not storm flow conditions.1 



 



As can be seen, there is actually a fair amount of stormwater data available in Barrel Canyon upon which to base an 



analysis.  However, based on the data sources reviewed, there are no available stormwater samples anywhere else  in the 



watershed including Davidson Canyon and Cienega Creek. 



 



A summary of existing stormwater quality results for Barrel Canyon is included in Table 4.  The range of results shown is 



for all locations sampled within Barrel Canyon and tributaries and for all dates sampled.  The detection limits, or range of 



detection limits, is shown in parentheses.  Also included in Table 4 are the two Arizona surface water quality standards that 



are applicable to Barrel Canyon.  Hardness was calculated using the average calcium concentration of 215 mg/L and the 



average magnesium concentration of 47.7 mg/L, for a calculated hardness of 733 mg/L as CaCO3.   



 



As with previous tables, the color coding identifies where one or both of these standards have been exceeded: 



 



Green indicates that the standards were not exceeded by any of the existing stormwater results, and that the detection 



limits were lower than the standard.  In other words—no problems exist. 



 



Yellow indicates that there were no exceedances of the standards by any of the stormwater results, but that the detection 



limits were higher than the standard.  In other words—no problem is observed, but we can’t know for sure. 



 



Red indicates that there was at least one exceedance of the standards by the stormwater results.  In other words, there is 



at least some indication that a problem meeting water quality standards currently exists. 



 



Barrel Canyon - Potential Analysis Gaps and Water Quality Issues Identified from Existing Stormwater Samples 



 



• Cyanide and uranium have standards but were not part of the analysis suite for stormwater results. 



• Total silver.  Out of 21 samples, 2 exceeded the standard.  The rest were below the standard or non-detect. 



• Total arsenic.  Out of 34 samples, 3 exceeded the standard.  The rest were below the standard or non-detect (with 



one sample having a detection limit above the standard). 



• Dissolved chromium.  Out of 16 samples, all are non-detect.  Three of those samples have detection limits above 



the surface water standard, but the remaining 13 are below the standard.  Note that the surface water standards are 



for tri- or hexavalent chromium, whereas the stormwater analysis was for total chromium. 



• Total copper.  Out of 36 samples, 15 are above the surface water standard. 



• Dissolved copper.  Out of 31 samples, only one is above the surface water standard.  Of the remaining samples, 3 



are non-detect with detection limits above the surface water standard. 



• Total lead.  Out of 36 samples, 31 are above the surface water standard.  Of the remaining samples, one has a 



detection limit above the surface water standard. 



• Total selenium.  Out of 20 samples, only one is above the surface water standard.  The rest were below the standard 



or non-detect, although 6 have detection limits above the surface water standard. 



• Total thallium.  Out of 22 samples, only one is above the surface water standard.  The rest were below the standard 



or non-detect, with 3 having detection limits above the surface water standard. 



In summary:  1) total copper appears to be above the surface water standard consistently, and 2) total lead appears to be 



above the surface water standard consistently.  Other constituents occasionally exceed water quality standards, but also 



often fall below water quality standards.  For many constituents, detection limits higher than water quality standards 



reduce the number of useful samples. 



 



Recognized Analysis Uncertainties 
 



The goal of the surface water analysis is to make a “good faith” effort to predict water quality, recognizing the 



uncertainties involved but not allowing them to preclude analysis.  There are four major uncertainties described in this 



section that must be considered. 



 



Dissolved versus Total Concentrations and SPLP Results 



 



Arizona surface water standards differentiate between total and dissolved concentrations, especially for metals.  In the 



laboratory, the analytical method to determine metal concentrations is the same for both total and dissolved 











concentrations.  The difference lies in the sample preparation.  Total concentrations are derived from a water sample that 



has not been filtered, either in the field or in the lab.  Dissolved concentrations, meanwhile, are derived from water 



samples that are filtered either in the field or in the lab (preferably in the field) using a 0.45-micron filter.   This removes 



any solid or colloidal particles that would contribute to metal concentrations.  For this reason, dissolved concentrations are 



usually considered the most representative for leachate percolating downwards to the aquifer or movement of 



contaminants through aquifers. 



 



SPLP results are neither quite total nor dissolved.  In the laboratory, after the sample is loaded with acidic solution and 



agitated for 18 hours, the resulting leachate is drained from the sample.  This leachate is filtered using a 0.6 to 0.8-micron 



filter, and then analyzed.  Because the sample is filtered at all, it is inconsistent with total metal concentrations.  Because 



the filter size is slightly larger than 0.45-micron, the results are also inconsistent with dissolved metal concentrations.  This 



represents an uncertainty in the analysis.   



 



SPLP results are used in this analysis to estimate both total and dissolved concentrations. It is recognized that they may 



underestimate total concentrations, and may overestimate dissolved concentrations. 
 



Prediction of Type of Waste Rock Contacting Stormwater 



 



ADEQ issued an APP (Permit #106100) to Rosemont Copper on April 3, 2012.  Under this permit, Rosemont is required to 



conduct operational waste rock characterization testing in order to properly segregate any waste rock that seems likely to 



contribute to acid rock drainage or cause other water quality issues.  Note that the Forest Service is also requiring 



additional operational waste rock characterization testing above and beyond that required by ADEQ, which almost 



certainly would be used to guide similar waste rock segregation decisions.   



 



The waste rock segregation plan approved by ADEQ (Krizek 2011) requires that:   



 



• Non-acid generating waste rock will be preferentially placed in the east and south haul roads, screening berms, dry 



stack tailings buttresses and exterior haul roads, drain fills, permanent diversion crossings, the crusher haul road, as 



leach pad cover, and any other exterior surface. Acid generating waste rock will be placed to the interior of the 



Waste Rock Storage Area and possibly mixed (comingled) with nonacid generating waste rock. Additionally, 



potentially acid generating waste rock will not be placed immediately below within 50 feet of areas designated for 



water management ponds that are part of the final landform. Potentially acid generating material placed with the 



interior of the Waste Rock Storage Area will also not be placed in areas subject to water conveyance, etc. 



 



• SPLP (EPA Method 1312) shall be completed at the on-site lab when constructed on samples used as outer 



berm/buttress or drain materials to confirm that these materials are non-acid generating and have limited 



reactivity. 



 



In other words, the goal of operational testing is to make sure that problematic waste rock would not be used in areas 



where contact with stormwater would occur.  This is desirable, but it adds uncertainty to trying to predict what waste rock 



types would contact stormwater.  The percentages of each waste rock type in the overall waste rock facility are fully 



known; however, the percentages of each waste rock type that would be present in the drainage channels and perimeter 



buttresses where stormwater contact would occur are not known due to the requirements of the waste rock segregation 



plan.   This represents an uncertainty in the analysis. 



 



Predictions are made using the percentages of waste rock applicable to the entire waste rock facility.  It is recognized that 



this would overestimate concentrations of metals in water quality runoff. 



 



Detection Limits 



 



The waste rock characterization, including the SPLP tests, were not conducted by Rosemont in order to support a surface 



water quality analysis.  Rather, they were conducted to support the APP.  This is pertinent, because while the detection 



limits used by the laboratory for the SPLP tests are below the Arizona aquifer water quality standards and therefore useful 



in assessing compliance under the APP program, in some cases the detection limits are greater than the Arizona surface 



water quality standards.   



 



For a sample that has a detection limit greater than the regulatory standard, there is great uncertainty in the analysis.  



While it would be perfectly legitimate to say “selenium was not detected in the sample”, in reality the actual concentration 



of selenium could be below the regulatory limit, equal to the regulatory limit, or greater than the regulatory limit.   



 



This is a common problem when conducting water quality analyses.  The most common practice when making calculations 



involving detection limits is to use one half of the detection limit for any sample that is non-detect.  This is based on 



probability, reasoning that the actual concentration is as equally likely to be “zero” as it is to equal the detection limit.  



However, it must always be remembered that the result is a mathematical construct and there is no guarantee that the 



actual concentration would equal the result used in the calculation. 



 











With respect to Rosemont, the detection limit problem is present with respect to selenium and silver.  Selenium can be 



used as an example to illustrate the problem.  The Arizona aquifer water quality standard for selenium is 0.05 mg/L.  The 



detection limit for the SPLP tests was 0.04 mg/L, and in every case the SPLP result for selenium was below this detection 



limit.  Therefore is would be valid to say that “selenium has never been detected in the SPLP samples.”  For the purposes 



of the APP, this statement means that Arizona aquifer water quality standards are unlikely to be exceeded. 



 



However, the surface water quality standard in Barrel Canyon is 0.033 mg/L for selenium.  Therefore even though it is still 



appropriate to say “selenium has never been detected in SPLP samples”, none of the SPLP samples can be used to say with 



certainty that results were actually less than surface water quality standards.   



 



When calculating the average concentration of selenium in order to predict runoff water quality, half the detection limit is 



used:  0.02 mg/L.  While the conclusion reached is that the predicted water quality (0.02 mg/L) in stormwater runoff is less 



than the standard (0.033 mg/L), it is also true that every SPLP result could have been greater than the standard without us 



knowing it, although this is not the most probable scenario.  This represents an uncertainty in the analysis.   



 



The “good faith” analysis made in the FEIS uses half the detection limit as the most reasonable assumption.  However, for 



full disclosure, a range of predictions is included in this memo, including using zero, half the detection limit, and the full 



detection limit in the calculations.  



 



SPLP versus MWMP Tests 



 



Both types of tests are intended to provide a reasonable analysis of what happens when water interacts with waste rock.  



The benefits and liabilities of each test are various.  With respect to dilution, the SPLP test is probably more representative 



of conditions at Rosemont than the MWMP test.  With respect to starting solution pH, the MWMP test is probably more 



representative of conditions at Rosemont than the SPLP test.  With respect to sample size, the larger sample used in the 



MWMP test probably gives more of a representative sample than the SPLP test. With respect to agitation, arguments 



could be made that either the MWMP or SPLP tests are the most representative. 



 



In the end, the choice to use SPLP tests is based as much on logistics as anything else.  MWMP tests take such a large 



sample size, that there are very few of these samples conducted (26 MWMP versus 67 SPLP).  Use of SPLP instead of 



MWMP tests represents an uncertainty in the analysis.  Whether this would underpredict or overpredict metal 



concentrations in stormwater runoff is not clear. 



 



It should also be noted that the use of SPLP results were questioned by the USEPA in their comments on the DEIS.  The 



Forest contracted SRK to provide their opinion specifically on the use of SPLP results (Hoag, Sieber and Rasmussen 2012).  



SRK found that use of SPLP results in the models for the mine pit lake were reasonable and that use of other methods 



would have little effect on the model outcomes. 



 



Prediction of Runoff Water Quality in Barrel Canyon 
 



A prediction of the runoff water quality in Barrel Canyon can be made based on existing data.  This includes waste rock 



characterization data to represent likely interaction of stormwater with the waste rock pile, and existing stormwater quality 



in Barrel Canyon. 



 



The prediction is based on the following steps and assumptions: 



• Water quality for runoff from the waste rock pile is based on SPLP results. 



• SPLP results are assumed to be representative of both total and dissolved concentrations, depending on the water 



quality standard. 



• Where SPLP results are below laboratory detection limits, half the detection limit is used in calculations.  For 



disclosure, in this memo results are also shown using zero for non-detects, and using the full detection limit for 



non-detects. 



• As a first step, all SPLP results for each given waste rock type are averaged. 



• The averages for each waste rock type are then averaged again, but this average is weighted by the percentage 



each waste rock represents of the entire waste rock pile. 



• The following are not incorporated into the analysis:  any change in percentages due to waste rock segregation, any 



interaction of stormwater with soil or growth media instead of waste rock, any dilution effects in runoff from the 



waste rock facility, any dilution effects from contribution of other tributaries in Barrel Canyon. 



• Predicted runoff water quality is first compared to the applicable surface water quality standards in Barrel Canyon. 



Hardness was calculated using the predicted calcium concentration of 16.42 mg/L and the average magnesium 



concentration of 1.06 mg/L, for a calculated hardness of 45.4 mg/L as CaCO3.   



• Any exceedances of surface water quality standards are then compared to existing water quality in Barrel Canyon to 



determine whether predicted conditions represent a difference from existing conditions.   



 



 



Table 5 summarizes the predicted water quality runoff, for the three different methods of handling detection limits, 



compared to surface water quality standards in Barrel Canyon.  Under the most reasonable scenario to be used in the FEIS 











(non-detects equal half the detection limit), predicted water quality runoff only exceeds the standard for dissolved silver 



(0.0025 mg/L predicted versus 0.00081 mg/L standard).  All other analytes are below the surface water quality standards. 



 



As shown previously in Table 4, the surface water quality standard for dissolved silver has been exceeded previously in 



existing stormwater samples from Barrel Canyon.  This can be looked at in more detail: 



 



• Of 18 existing stormwater samples analyzed for dissolved silver, two samples are above detection limits and exceed the 



predicted runoff water quality for dissolved silver. 



• Of the remaining 16 existing stormwater samples, three are non-detect, with the detection limit less than the predicted runoff 



water quality. 



• Of the remaining 13 existing stormwater samples, detection limits are greater than the predicted runoff water quality.  These 



samples are of no utility for comparing predicted to existing results. 



• In summary, there are five existing stormwater samples to consider.  Of these, two indicate that existing stormwater quality 



exceeds predicted runoff water quality, and three indicate that existing stormwater quality is less than predicted runoff water 



quality. 



 



Conclusion of Impacts to Runoff Water Quality in Barrel Canyon 



 



The “good faith” prediction of runoff water quality impacts in Barrel Canyon indicates that there are unlikely to be exceedances of 



surface water quality standards that don’t already occur.  Dissolved silver is predicted to exceed surface water standards in runoff; 



however, in 40% of the useful samples in Barrel Canyon, dissolved silver already exceeded these standards under pre-mine 



conditions.   



 



Clearly, it could also be argued that 60% of the time dissolved silver does not exceed standards in Barrel Canyon, and therefore the 



opposite conclusion would be equally valid—that more often than not predicted runoff water quality would exceed surface water 



quality standards and be worse than existing conditions.  The probabilities are roughly the same, but the conclusions are opposite.   



 



In this case, some consideration has to be given to three uncertainties of the analysis.  Specifically, the waste rock segregation plan,  



the use of growth media, and water hardness.  The waste rock segregation plan is designed to test for and limit stormwater exposure 



to problematic waste rock, which is a highly beneficial activity although it makes prediction difficult.  Further, growth media derived 



from the natural soils around the site would be placed over much of the waste rock (excluding some steep slopes and the conveyance 



channels).  This would largely prevent stormwater contact with waste rock, although exposure would certainly occur in some places 



and in particular in the conveyance channels.   The safety factors introduced by both of these cases lend themselves to conclude that 



there are unlikely to be surface water quality impacts in Barrel Canyon. 



 



In addition, it should be noted that the hardness used to derive the surface water standards (45 mg/L as CaCO3) is significantly lower 



than the hardness actually encountered in existing stormwater in Barrel Canyon (733 mg/L as CaCO3).   A change in hardness would 



result in a much higher surface water quality standard for dissolved silver (0.04962 mg/L at a hardness of >400 mg/L CaCO3 versus 



0.00081 mg/L at a hardness of 45 mg/L CaCO3).  If hardness were as high as observed in existing stormwater samples, predicted 



water quality would not exceed the surface water quality standard for dissolved silver.  In fact, a hardness of 87 mg/L as CaCO3 would 



result in a surface water standard higher than the predicted water quality.  Of 37 stormwater samples collected in Barrel Canyon and 



its tributaries, 34 of those samples have hardness greater than 87 mg/L as CaCO3. 



 



Screening Level Analysis of Degradation of Water Quality at OAWs 



 



As noted, it is impossible to attempt a comparison of effects on surface water quality runoff in the downstream OAW 



segments of Davidson Canyon and Cienega Creek, for the very simple fact that no stormwater samples appear to exist 



anywhere else in the watershed except in Barrel Canyon.   



 



However, a “screening level” analysis can be made to estimate the effect the predicted runoff might have on existing water 



quality.   The limitations of this analysis are significant.  Therefore this analysis will not be used to predict whether or not 



degradation will occur downstream, and will not be used to determine whether surface water quality standards in the 



OAW segments will be exceeded.  This is simply beyond the ability to predict.  What can be done is to identify whether 



any constituents raise red flags that should be watched and considered in the context of permitting under section 401 and 



402 of the Clean Water Act.   



 



Given the limited data available, the screening analysis is relatively straight forward: 



• The surface disturbance from the mine represents approximately 4,500 acres of the Davidson Canyon watershed. 



• The entire drainage basin of the Davidson Canyon watershed is approximately 32,300 acres (obtained from USGS 



summary of gage 09484590, which was located approximately where the OAW segment begins). 



• The predicted runoff water quality therefore represents approximately 14% of the flow in the watershed.  



Comments from cooperating agencies, particularly Pima County, have pointed out that the Barrel Canyon drainage 



may contribute more runoff than a strict acreage percentage would suggest, due to its location higher in the 



watershed.  This is acknowledged.  On the other hand, it should be acknowledged that runoff from local sources (in 











contrast to Barrel Canyon, which lies approximately 12 miles upstream) is more likely to affect the OAW segments 



on a frequent basis than distant flow from Barrel Canyon.  These are uncertainties in the analysis, and at the level of 



screening being attempted, do not weigh into the final analysis. 



• Since the only stormwater samples existing in the entire Davidson Canyon drainage appear to be those collected by 



Rosemont in Barrel Canyon, these samples will have to stand in for the 85% of the drainage basin not affected by 



the mine site. 



• The screening level analysis consists of four parts: 



o First, calculate an average of existing stormwater quality results, using all available stormwater quality 



samples and handling any non-detect values using half of the detection limit. 



o Second, calculate a weighted average using the existing stormwater quality results (85%) and the predicted 



water quality runoff results from either the waste rock facility or the soil cover (15%).  (In the FEIS Surface 



Water Quality section, several scenarios are analyzed for impacts to water quality in Barrel Canyon, including 



runoff from the waste rock with no segregation, runoff from soil cover, and possible daylighting of tailings in 



Barrel Canyon.) 



o Third, compare the predicted runoff water quality without the mine (i.e., step 1 above) to the predicted 



runoff water quality with the mine (i.e., step 2 above). 



o Fourth, identify those constituents that are significantly higher under the mining scenario.  Significance is 



based on professional opinion and is set at 10%.  This is primarily due to the uncertainties present in this 



screening analysis. 



 



Results of the screening analysis are shown in Table 6.  Based on the screening analysis, concentrations of most analytes 



actually have the potential to decrease under the mining scenario.   



 



Under the waste rock runoff scenario, only two analytes suggest that care should be taken with respect to downstream 



waters.  Molybdenum (both dissolved and total) is approximately 20% higher under the post-mine scenario, and sulfate 



(both dissolved and total) is almost 50-100% higher.   



 



Under the soil cover runoff scenario, molybdenum and sulfate are acceptable but dissolved arsenic, iron, and sodium are 



elevated (up to about 20% higher), and both total and dissolved mercury are significantly elevated (200 to 1,000% higher).  



The high mercury is driven by one extremely high SPLP soil sample. 



 



The actual runoff would likely be a mix of these two scenarios, and also would be mitigated by testing and waste rock 



segregation activities.  Given that existing stormwater quality appears to have never been sampled in Davidson Canyon, 



this analysis simply cannot be taken any further than to raise and acknowledge these concerns. 
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Table 2.  Summary of SPLP Results for Waste Rock Samples



Abrigo Andesite Arkose Bolsa Colina Composite Earp Epitaph Escabrosa Horquilla Limestone/ Limestone-



Conglomerate



Martin Overburden Precambrian



Formations



QMP A&We-Acute PBC



Ag ND



(0.005)



ND



(0.005)



ND



(0.005)



ND



(0.005)



ND



(0.005)



ND



(0.005)



ND



(0.005)



ND



(0.005)



ND



(0.005)



ND



(0.005)



ND



(0.005)



ND



(0.005)



ND



(0.005)



ND



(0.005)



ND



(0.005)



0.01242 (D) 4.667 (T)



As ND-0.005



(0.02)



ND-0.024



(0.025)



ND-0.06



(0.025)



ND-0.005



(0.02)



ND



(0.003-0.02)



ND



(0.025)



ND-0.004



(0.003-0.02)



ND-0.004



(0.02)



ND



(0.02)



ND-0.005



(0.02-0.025)



ND-0.008



(0.003)



ND



(0.02)



0.013-0.048 ND



(0.003)



ND-0.013



(0.003)



0.44 (D) 0.28 (T)



B 186.667 (T)



Ba ND-0.0053



(0.002)



ND-0.0049



(0.002)



ND-0.0305



(0.002)



ND-0.01



(0.002)



0.007-0.0393 0.0037 ND-0.0125



(0.002)



ND-0.03



(0.002)



ND-0.003



(0.002)



ND-0.11



(0.002)



ND-0.0182



(0.002)



ND-0.004



(0.002)



0.0544-0.0717 0.0466 ND-0.0334



(0.002)



98 (T)



Be ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



1.867 (T)



Cd ND



(0.002)



ND



(0.002)



ND



(0.002)



ND-0.006



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



0.02103 (D) 0.7 (T)



Cr ND



(0.006)



ND



(0.006)



ND



(0.006)



ND



(0.006)



ND



(0.006)



ND



(0.006)



ND



(0.006)



ND



(0.006)



ND



(0.006)



ND



(0.006)



ND



(0.006)



ND



(0.006)



ND



(0.006)



ND



(0.006)



ND



(0.006)



CrIII (1.785) (D)



CrVI (0.034) (D)



CrIII (1400) (T)



CrVI (2.8) (T)



Cn 0.084 (T) 18.667 (T)



Cu ND



(0.01)



ND



(0.01)



ND-0.032



(0.01)



ND-0.3



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND-0.021



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



0.011-0.05 0.0215 (D) 1.3 (T)



F 0.1-0.4 0.22-0.4 0.12-0.55 ND-0.59 (0.1) 0.3-2.42 0.22 0.15-0.76 0.45-2.49 0.23-0.82 0.29-1.21 ND-0.27 (0.1) 0.14-0.47 0.31-0.33 ND (1) 0.2-0.4 140 (T)



Hg ND-0.0006



(0.0002)



ND



(0.0002)



ND-0.0019



(0.0002)



ND-0.0002



(0.0002)



ND



(0.0002)



ND



(0.0002)



ND



(0.0002)



ND



(0.0002)



ND



(0.0002)



ND



(0.0002)



ND



(0.0002)



ND



(0.0002)



ND



(0.0002)



ND



(0.0002)



ND



(0.0002)



0.005 (D) 0.28 (T)



Mn ND



(0.004)



ND-0.0112



(0.004)



ND-0.0177



(0.004)



ND-0.61



(0.004)



ND-0.009



(0.004)



0.0066 ND



(0.004)



ND



(0.004)



ND



(0.004)



ND-0.03



(0.004)



ND-0.0064



(0.004)



ND



(0.004)



ND-0.0108



(0.004)



0.0067 ND-0.0056



(0.004)



130.667 (T)



Ni ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



3.875 (D) 28 (T)



NO2+NO3 



as N



ND-0.075



(0.02)



0.02-0.03 0.082 0.03 ND 0.04 NO2 (233.333) (T)



NO3 (3733.333) (T)



Pb ND



(0.0075)



ND



(0.0075)



ND-0.0203



(0.0075)



ND



(0.0075)



ND



(0.0075)



ND



(0.0075)



ND



(0.0075)



ND



(0.0075)



ND



(0.0075)



ND



(0.0075)



ND



(0.0075)



ND



(0.0075)



ND-0.031



(0.0075)



ND



(0.0075)



ND



(0.0075)



0.12445 (D) 0.015 (T)



Sb ND



(0.02)



ND



(0.02)



ND



(0.02)



ND



(0.02)



ND



(0.02)



ND



(0.02)



ND



(0.02)



ND



(0.02)



ND



(0.02)



ND



(0.02)



ND



(0.02)



ND



(0.02)



ND



(0.02)



ND



(0.02)



ND



(0.02)



0.747 (T)



Se ND



(0.04)



ND



(0.04)



ND



(0.04)



ND



(0.04)



ND



(0.04)



ND



(0.04)



ND



(0.04)



ND



(0.04)



ND



(0.04)



ND



(0.04)



ND



(0.04)



ND



(0.04)



ND



(0.04)



ND



(0.04)



ND



(0.04)



0.033 (T) 4.667 (T)



Tl ND



(0.015-0.02)



ND



(0.015)



ND



(0.015)



ND



(0.015-0.02)



ND



(0.02)



ND



(0.015-0.02)



ND



(0.015-0.02)



ND



(0.02)



ND



(0.015-0.02)



ND



(0.015)



ND



(0.02)



ND



(0.015)



ND



(0.015)



ND



(0.015)



0.075 (T)



U ND



(0.004-0.005)



ND



(0.002-0.005)



ND



(0.004)



ND



(0.004)



ND



(0.004-0.005)



ND



(0.004)



ND



(0.005)



ND



(0.004)



2.8 (T)



Zn ND



(0.01)



ND



(0.01)



ND-0.012



(0.01)



ND-0.12



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND-0.015



(0.01)



ND



(0.01)



ND



(0.01)



1.036 (D) 280 (T)



(D) - Dissolved



(T) - Total



ND - Non detect, with range of detection limits shown in parentheses



A&We-Acute - Surface water standard for aquatic and wildlife - ephemeral, for acute exposure, based on hardness of 92 mg/L as CaCO3



PBC - Partial Body Contact



Yellow highlighted cells indicate that the analyte was not detected, but that the detection limits were greater than the surface water standard



Red highlighted cells indicate that the analyte was detected at least once above the surface water standard



Green highlighted cells indicate that the analyte was not detected, and that detection limits were less than the surface water standard



Range of SPLP Results by Waste Rock Type with Range of Detection Limits in Parentheses (mg/L)Analyte Surface Water Standards for Ephemeral 



Tributaries











Table 3.  Summary of MWMP Results for Waste Rock Samples



Andesite Arkose Composite Horquilla Limestone/ Limestone-



Conglomerate



Overburden QMP A&We-Acute PBC



Ag ND



(0.005)



ND



(0.005)



ND



(0.005)



ND



(0.005)



ND



(0.005)



ND



(0.005)



ND



(0.005)



0.01957 (D) 4.667 (T)



As ND-0.031



(0.025)



ND-0.039



(0.003)



ND



(0.025)



ND-0.027



(0.025)



ND-0.005



(0.003)



0.064-0.071 ND



(0.003)



0.44 (D) 0.28 (T)



B 186.667 (T)



Ba 0.0061-



0.0426



0.0028-



0.0194



0.027 0.0047-



0.0151



ND-0.063



(0.002)



0.0082-



0.0324



0.0034-



0.0053



98 (T)



Be ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



1.867 (T)



Cd ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



ND



(0.002)



0.0336 (D) 0.7 (T)



Cr ND



(0.006)



ND



(0.006)



ND



(0.006)



ND



(0.006)



ND



(0.006-0.06)



ND



(0.006)



ND



(0.006)



CrIII (2.65) (D)



CrVI (0.034) (D)



CrIII (1400) (T)



CrVI (2.8) (T)



Cn 0.084 (T) 18.667 (T)



Cu ND



(0.01)



ND-0.037



(0.01)



ND



(0.01)



ND



(0.01)



ND-0.036



(0.01)



0.012-0.016 ND



(0.01)



0.03387 (D) 1.3 (T)



F 0.48-1.76 0.31-2.09 1.51 1.3-1.62 0.17-0.65 1.22-1.39 0.26-0.36 140 (T)



Hg ND-0.0002



(0.0002)



ND



(0.0002)



ND



(0.0002)



ND



(0.0002)



ND



(0.0002)



ND



(0.0002)



ND



(0.0002)



0.005 (D) 0.28 (T)



Mn ND-0.033



(0.004)



ND-0.012



(0.004)



0.02 ND



(0.004)



ND-0.009



(0.004)



ND



(0.004)



ND-0.006



(0.004)



130.667 (T)



Ni ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



5.827 (D) 28 (T)



NO2+NO3 



as N



0.07 0.013-



0.04



ND



(0.02)



0.03 0.201-1.43 0.284 NO2 (233.333) (T)



NO3 (3733.333) (T)



Pb ND-0.0874



(0.0075)



ND



(0.0075)



ND



(0.0075)



ND



(0.0075)



ND-0.112



(0.0075)



ND



(0.0075)



ND



(0.0075)



0.2098 (D) 0.015 (T)



Sb ND



(0.02)



ND



(0.02)



ND



(0.02)



ND



(0.02)



ND



(0.02)



ND



(0.02)



ND



(0.02)



0.747 (T)



Se ND-0.1



(0.04)



ND-0.32



(0.04)



0.05 ND-0.18



(0.04)



ND



(0.04)



ND



(0.04)



ND



(0.04)



0.033 (T) 4.667 (T)



Tl ND



(0.015)



ND



(0.015)



ND



(0.015)



ND



(0.015)



ND



(0.015)



ND



(0.015)



0.075 (T)



U 2.8 (T)



Zn ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



ND



(0.01)



1.559 (D) 280 (T)



(D) - Dissolved



(T) - Total



ND - Non detect, with range of detection limits shown in parentheses



A&We-Acute - Surface water standard for aquatic and wildlife - ephemeral, for acute exposure, based on hardness of 149 mg/L as CaCO3



PBC - Partial Body Contact



Yellow highlighted cells indicate that the analyte was not detected, but that the detection limits were greater than the surface water standard



Red highlighted cells indicate that the analyte was detected at least once above the surface water standard



Green highlighted cells indicate that the analyte was not detected, and that detection limits were less than the surface water standard



Surface Water Standards for 



Ephemeral Tributaries



Range of MWMP Results by Waste Rock Type with Range of Detection Limits in Parentheses (mg/L)Analyte











Table 4.  Summary of Barrel Canyon Existing Stormwater Quality Results



Analyte Total/Dissolved



Range of Concentrations in Barrel 



Canyon Stormwater Samples (in 



mg/L), with Range of Detection 



Limits shown in Parentheses A&We-Acute PBC



Ag Dissolved



ND-0.0341



(0.001-0.05) 0.04962



Ag Total



ND-43.8



(0.005-0.1) 4.667



As Dissolved



ND-0.029



(0.01-0.1) 0.44



As Total



ND-0.459



(0.01-0.3) 0.28



B Total



ND-0.578



(0.05-1) 186.667



Ba Total



ND-7.49



(0.1-1) 98



Be Total



ND-0.0552



(0.002-0.05) 1.867



Cd Dissolved



ND



(0.002-0.05) 0.08761



Cd Total



ND-0.053



(0.003-0.3) 0.7



Cr Dissolved



ND



(0.005-0.1)



CrIII(5.95)



CrVI(0.034)



Cr Total



ND-1.2



(0.01-0.5)



CrIII(1400)



CrVI(2.8)



Cn Total 0.084 18.667



Cu Dissolved



ND-0.152



(0.01-0.1) 0.08588



Cu Total



ND-29



(0.01-0.1) 1.3



F Total



ND-0.17



(0.05-0.5) 140



Hg Dissolved



ND



(0-0.002) 0.005



Hg Total



ND-0.00176



(0.0001-0.01) 0.28



Mn Total



ND-39.3



(0.02-0.1) 130.667



Ni Dissolved



ND-4.84



(0.005-0.1) 13.436



Ni Total



ND-19



(0.01-0.5) 28



NO3+NO2 as N Total



ND-8.3



(0.1-1)



NO2 (233.333)



NO3 (3733.333)



Pb Dissolved



ND-0.0748



(0.002-0.15) 0.59271



Pb Total



ND-6.5



(0.01-0.1) 0.015



Sb Total



ND



(0.002-0.25) 0.747



Se Total



ND-19.1



(0.002-0.25) 0.033 4.667



Tl Total



ND-0.181



(0.0005-0.5) 0.075



U Total 2.8



Zn Dissolved



ND



(0.03-0.5) 3.599



Zn Total



ND-17



(0.003-0.5) 280



ND - Non detect, with range of detection limits shown in parentheses



A&We-Acute - Surface water standard for aquatic and wildlife - ephemeral, for acute exposure, based on hardness of 400 mg/L as CaCO3



PBC - Partial Body Contact



Yellow highlighted cells indicate that the analyte was not detected, but that the detection limits were greater than the 



surface water standard



Red highlighted cells indicate that the analyte was detected at least once above the surface water standard



Green highlighted cells indicate that the analyte was not detected, and that detection limits were less than the surface 



water standard



* Range includes samples from 8 different locations in Barrel Canyon, for 15 different dates











Table 5.  Summary of Predicted Runoff Water Quality



Non-Detects = 



Zero



Non-Detects = Half of 



Detection Limit



Non-Detects = 



Detection Limit A&We-Acute PBC



Ag 0.000000 0.002500 0.005000 0.00081 (D) 4.667 (T)



Al 0.206457 0.204967 0.209680



As 0.007033 0.012950 0.019225 0.44 (D) 0.28 (T)



Au 0.000000 0.002500 0.005000



B 186.667 (T)



Ba 0.006731 0.007056 0.007380 98 (T)



Be 0.000000 0.001000 0.002000 1.867 (T)



Ca 16.423100 16.423100 16.423100



Cd 0.000857 0.001017 0.002013 0.01049 (D) 0.7 (T)



Cr 0.000000 0.003000 0.006000



CrIII (0.994) (D)



CrVI (0.034) (D)



CrIII (1400) (T)



CrVI (2.8) (T)



Cn 0.084 (T) 18.667 (T)



Cl 0.960117 0.963446 0.966775



Cu 0.006266 0.008487 0.012993 0.01096 (D) 1.3 (T)



F 0.330751 0.331622 0.333870 140 (T)



Fe 0.216062 0.163811 0.178491



Hg 0.000196 0.000231 0.000322 0.005 (D) 0.28 (T)



K 2.925838 2.933669 2.941499



Mg 1.064085 1.064085 1.064085



Mn 0.006818 0.006936 0.008412 130.667 (T)



Mo 0.041151 0.040522 0.040938



Na 4.167096 4.167096 4.167096



Ni 0.000000 0.005000 0.010000 2.116 (D) 28 (T)



NO2+NO3asN 0.030767 0.031011 0.031255



NO2 (233.333) (T)



NO3 (3733.333) (T)



Pb 0.002264 0.004831 0.008336 0.05657 (D) 0.015 (T)



Sb 0.000000 0.010000 0.020000 0.747 (T)



Se 0.000000 0.020000 0.040000 0.033 (T) 4.667 (T)



SO4 33.125586 33.125586 33.125586



TDS 78.407441 78.407441 78.407441



Tl 0.000000 0.008160 0.016320 0.075 (T)



U 0.000000 0.002235 0.004470 2.8 (T)



Zn 0.001941 0.005838 0.010496 0.565 (D) 280 (T)



(D) - Dissolved



(T) - Total



ND - Non detect, with range of detection limits shown in parentheses



PBC - Partial Body Contact



Green highlighted cells indicate that the predicted runoff water quality is less than the applicable surface water 



quality standards



Predicted Runoff Water Quality (mg/L) Surface Water Standards for Ephemeral 



Tributaries



Analyte



Yellow highlighted cells indicate that the predicted runoff water quality exceeds one of the applicable surface water 



quality standards



A&We-Acute - Surface water standard for aquatic and wildlife - ephemeral, for acute exposure, based on hardness 



of 45 mg/L as CaCO3











Table 6.  Screening Level Analysis of Potential Impacts to Watershed



Analyte Total/ Dissolved



Average of Existing 



Water Quality in 



Barrel Canyon 



(mg/L)



Number of Existing 



Stormwater 



Samples



Predicted Runoff 



Water Quality from 



Waste Rock (mg/L)



Predicted Runoff 



Water Quality from 



Soil Cover (mg/L)



Pre-Mine Prediction 



of Watershed Water 



Quality (mg/L)



Post-Mine 



Prediction of 



Watershed Water 



Quality Using Waste 



Rock Runoff (mg/L)*



Percent Change 



due to Mining 



based on Waste 



Rock Runoff**



Post-Mine 



Prediction of 



Wastershed Water 



Quality Using Soil 



Cover (mg/L)*



Percent Change 



due to Mining 



based on Soil 



Cover Runoff**



Ag Dissolved 0.009011 18 0.0025 0.0025 0.009011 0.008034 -11% 0.008034 -11%



Ag Total 2.713919 21 0.0025 0.0025 2.713919 2.307206 -15% 2.307206 -15%



Al Dissolved 0.424810 21 0.204966578 0.487 0.424810 0.391833 -8% 0.434138 2%



Al Total 87.141553 38 0.204966578 0.487 87.141553 74.101065 -15% 74.143370 -15%



As Dissolved 0.016144 18 0.012950298 0.0335 0.016144 0.015665 -3% 0.018748 16%



As Total 0.112347 34 0.012950298 0.0335 0.112347 0.097438 -13% 0.100520 -11%



Ba Dissolved 0.078251 35 0.007055648 0.0047 0.078251 0.067572 -14% 0.067219 -14%



Ba Total 1.162255 38 0.007055648 0.0047 1.162255 0.988975 -15% 0.988622 -15%



Be Dissolved 0.008350 15 0.001 0.001 0.008350 0.007248 -13% 0.007248 -13%



Be Total 0.012303 31 0.001 0.001 0.012303 0.010607 -14% 0.010607 -14%



Ca Dissolved 25.239130 23 16.42309985 6.6 25.239130 23.916726 -5% 22.443261 -11%



Ca Total 214.900000 37 16.42309985 6.6 214.900000 185.128465 -14% 183.655000 -15%



Cd Dissolved 0.005800 15 0.001016591 0.001 0.005800 0.005082 -12% 0.005080 -12%



Cd Total 0.023836 29 0.001016591 0.001 0.023836 0.020413 -14% 0.020410 -14%



Cl Dissolved 2.803846 13 0.963446019 0.5357 2.803846 2.527786 -10% 2.463624 -12%



Cl Total 5.678846 26 0.963446019 0.5357 5.678846 4.971536 -12% 4.907374 -14%



Cr Dissolved 0.013625 16 0.003 0.003 0.013625 0.012031 -12% 0.012031 -12%



Cr Total 0.110510 30 0.003 0.003 0.110510 0.094384 -15% 0.094384 -15%



Cu Dissolved 0.033094 31 0.008486731 0.0067 0.033094 0.029403 -11% 0.029135 -12%



Cu Total 2.947389 36 0.008486731 0.0067 2.947389 2.506554 -15% 2.506286 -15%



F Dissolved 0.250000 5 0.331622173 0.2063 0.250000 0.262243 5% 0.243445 -3%



F Total 0.216333 15 0.331622173 0.2063 0.216333 0.233627 8% 0.214828 -1%



Fe Dissolved 0.141800 20 0.163810814 0.2433 0.141800 0.145102 2% 0.157025 11%



Fe Total 102.701921 38 0.163810814 0.2433 102.701921 87.321205 -15% 87.333128 -15%



Hg Dissolved 0.000142 13 0.000231276 0.0101 0.000142 0.000156 9% 0.001636 1050%



Hg Total 0.000703 20 0.000231276 0.0101 0.000703 0.000632 -10% 0.002112 201%



K Dissolved 4.794524 21 2.933668516 1.503 4.794524 4.515396 -6% 4.300795 -10%



K Total 28.463235 34 2.933668516 1.503 28.463235 24.633800 -13% 24.419200 -14%



Mg Dissolved 1.989853 34 1.064085474 0.8167 1.989853 1.850988 -7% 1.813880 -9%



Mg Total 47.885556 36 1.064085474 0.8167 47.885556 40.862335 -15% 40.825227 -15%



Mn Dissolved 0.340557 23 0.006936164 0.161 0.340557 0.290513 -15% 0.313623 -8%



Mn Total 6.130769 39 0.006936164 0.161 6.130769 5.212194 -15% 5.235304 -15%



Mo Dissolved 0.017181 21 0.040521716 0.0117 0.017181 0.020682 20% 0.016359 -5%



Mo Total 0.017835 19 0.040521716 0.0117 0.017835 0.021238 19% 0.016915 -5%



Na Dissolved 2.517750 20 4.167095722 6.1 2.517750 2.765152 10% 3.055088 21%



Na Total 7.007750 28 4.167095722 6.1 7.007750 6.581652 -6% 6.871588 -2%



Ni Dissolved 0.296618 17 0.005 0.005 0.296618 0.252875 -15% 0.252875 -15%



Ni Total 0.678258 33 0.005 0.005 0.678258 0.577269 -15% 0.577269 -15%



NO3+NO2 Total 1.704387 31 0.031010942 Not sampled 1.704387 1.453381 -15% Not sampled -



Pb Dissolved 0.023476 17 0.004830868 0.0151 0.023476 0.020680 -12% 0.022220 -5%



Pb Total 0.883694 36 0.004830868 0.0151 0.883694 0.751865 -15% 0.753405 -15%



Sb Dissolved 0.023971 17 0.01 0.0052 0.023971 0.021875 -9% 0.021155 -12%



Sb Total 0.043632 19 0.01 0.0052 0.043632 0.038587 -12% 0.037867 -13%



Se Dissolved 0.014031 16 0.02 0.02 0.014031 0.014927 6% 0.014927 6%



Se Total 0.986361 20 0.02 0.02 0.986361 0.841407 -15% 0.841407 -15%



SO4 Dissolved 4.475000 14 33.12558562 1.98 4.475000 8.772588 96% 4.100750 -8%



SO4 Total 7.792963 27 33.12558562 1.98 7.792963 11.592856 49% 6.921019 -11%



TDS Dissolved 194.678571 28 78.40744094 Not sampled 194.678571 177.237902 -9% Not sampled -



Tl Dissolved 0.013619 18 0.008160238 0.0028 0.013619 0.012801 -6% 0.011997 -12%



Tl Total 0.032841 22 0.008160238 0.0028 0.032841 0.029139 -11% 0.028335 -14%



Zn Dissolved 0.069667 15 0.005838461 0.0066 0.069667 0.060092 -14% 0.060207 -14%



Zn Total 2.202408 38 0.005838461 0.0066 2.202408 1.872922 -15% 1.873037 -15%



* Weighted average based on 85% existing water quality, 15% predicted runoff water quality



** Negative change indicates that water quality would improve under mining scenario.  Positive change indicates that water quality would degrade.



Green highlighting indicates that water quality is predicted to improve under mining scenario



Yellow highlighting indicates that water quality is predicted to degrade under mining scenario, but not by a significant amount



Red highlighting indicates that water quality is predicted to degrade significantly under mining scenario











ATTACHMENT A 



SUMMARY OF ALL AVAILABLE SURFACE WATER SAMPLES 



Sample Location General Location Date 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 5/29/1987 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 8/21/1987 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 10/15/1987 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 11/24/1987 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 1/18/1988 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 4/5/1988 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 5/4/1988 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 7/20/1988 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 9/21/1988 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 11/22/1988 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 1/25/1989 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 3/30/1989 



CIENEGA CREEK - AT TILTED BEDS CC Above Davidson 3/30/1989 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 5/23/1989 



CIENEGA CREEK - AT TILTED BEDS CC Above Davidson 5/23/1989 



CIENEGA CREEK - NEAR AGUA VERDE WASH CC Below Davidson 5/23/1989 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 7/25/1989 



CIENEGA CREEK - AT TILTED BEDS CC Above Davidson 7/25/1989 



CIENEGA CREEK - NEAR AGUA VERDE WASH CC Below Davidson 7/25/1989 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 9/24/1989 



CIENEGA CREEK - AT TILTED BEDS CC Above Davidson 9/24/1989 



CIENEGA CREEK - NEAR AGUA VERDE WASH CC Below Davidson 9/24/1989 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 11/21/1989 



CIENEGA CREEK - AT TILTED BEDS CC Above Davidson 11/21/1989 



CIENEGA CREEK - NEAR AGUA VERDE WASH CC Below Davidson 11/21/1989 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 1/31/1990 



CIENEGA CREEK - AT TILTED BEDS CC Above Davidson 1/31/1990 



CIENEGA CREEK - NEAR AGUA VERDE WASH CC Below Davidson 1/31/1990 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 3/27/1990 



CIENEGA CREEK - AT TILTED BEDS CC Above Davidson 3/27/1990 



CIENEGA CREEK - NEAR AGUA VERDE WASH CC Below Davidson 3/27/1990 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 5/30/1990 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 7/10/1990 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 10/1/1990 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 11/13/1990 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 11/14/1990 











Sample Location General Location Date 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 1/14/1991 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 3/6/1991 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 5/28/1991 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 7/16/1991 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 9/25/1991 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 11/20/1991 



CIENEGA CREEK - AT STEVENSON CANYON CC Above Davidson 11/26/1991 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 1/30/1992 



CIENEGA CREEK - AT STEVENSON CANYON CC Above Davidson 1/31/1992 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 3/19/1992 



CIENEGA CREEK - ABOVE THE NARROWS CC Above Davidson 4/17/1992 



CIENEGA CREEK - AT STEVENSON CANYON CC Above Davidson 5/14/1992 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 5/27/1992 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 7/20/1992 



CIENEGA CREEK - AT STEVENSON CANYON CC Above Davidson 8/6/1992 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 9/18/1992 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 11/6/1992 



CIENEGA CREEK - AT TILTED BEDS CC Above Davidson 11/6/1992 



CIENEGA CREEK - AT STEVENSON CANYON CC Above Davidson 11/14/1992 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 2/16/1993 



CIENEGA CREEK - AT STEVENSON CANYON CC Above Davidson 3/16/1993 



CIENEGA CREEK - ABOVE THE NARROWS CC Above Davidson 4/16/1993 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 4/21/1993 



CIENEGA CREEK - AT TILTED BEDS CC Above Davidson 4/21/1993 



CIENEGA CREEK - AT STEVENSON CANYON CC Above Davidson 5/27/1993 



CIENEGA CREEK - AT STEVENSON CANYON CC Above Davidson 8/18/1993 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 8/25/1993 



CIENEGA CREEK - AT STEVENSON CANYON CC Above Davidson 11/22/1993 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 11/29/1993 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 1/25/1994 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 3/10/1994 



CIENEGA CREEK - ABOVE THE NARROWS CC Above Davidson 4/21/1994 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 5/25/1994 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 8/1/1994 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 9/27/1994 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 11/30/1994 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 3/17/1995 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 5/17/1995 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 7/20/1995 











Sample Location General Location Date 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 9/27/1995 



CIENEGA CREEK - ABOVE THE NARROWS CC Above Davidson 5/31/1996 



CIENEGA CREEK - ABOVE DAVIDSON CANYON CC Above Davidson 9/28/1998 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 9/28/1998 



CIENEGA CREEK - ABOVE DIVERSION DAM CC Below Davidson 9/29/1998 



CIENEGA CREEK - BELOW TILTED BEDS CC Above Davidson 9/29/1998 



CIENEGA CREEK - BELOW SANDFORD CANYON CC Above Davidson 9/30/1998 



CIENEGA CREEK - BELOW STEVENSON CANYON CC Above Davidson 9/30/1998 



CIENEGA CREEK - AT CEDAR CANYON CC Above Davidson 12/11/2000 



CIENEGA CREEK - BELOW PUMP CANYON CC Above Davidson 12/11/2000 



CIENEGA CREEK - SW OF BENCHMARK 3490 CC Above Davidson 12/11/2000 



CIENEGA CREEK - ABOVE DAVIDSON CANYON, SE OF 



BENCHMARK 3365 
CC Above Davidson 12/12/2000 



CIENEGA CREEK - SW OF BENCHMARK 3490 CC Above Davidson 12/12/2000 



CIENEGA CREEK - AT CEDAR CANYON CC Above Davidson 2/16/2001 



CIENEGA CREEK - BELOW PUMP CANYON CC Above Davidson 2/16/2001 



CIENEGA CREEK - ABOVE DAVIDSON CANYON, SE OF 



BENCHMARK 3365 
CC Above Davidson 2/22/2001 



CIENEGA CREEK - SW OF BENCHMARK 3490 CC Above Davidson 2/22/2001 



CIENEGA CREEK - AT CEDAR CANYON CC Above Davidson 3/24/2001 



CIENEGA CREEK - ABOVE DAVIDSON CANYON, SE OF 



BENCHMARK 3365 
CC Above Davidson 4/17/2001 



CIENEGA CREEK - SW OF BENCHMARK 3490 CC Above Davidson 4/17/2001 



CIENEGA CREEK - BELOW PUMP CANYON CC Above Davidson 4/18/2001 



CIENEGA CREEK - AT CEDAR CANYON CC Above Davidson 4/19/2001 



CIENEGA CREEK - BELOW PUMP CANYON CC Above Davidson 4/20/2001 



CIENEGA CREEK - AT CEDAR CANYON CC Above Davidson 7/19/2001 



CIENEGA CREEK - ABOVE DAVIDSON CANYON, SE OF 



BENCHMARK 3365 
CC Above Davidson 9/18/2001 



CIENEGA CREEK - AT CEDAR CANYON CC Above Davidson 9/18/2001 



CIENEGA CREEK - BELOW PUMP CANYON CC Above Davidson 9/18/2001 



CIENEGA CREEK - SW OF BENCHMARK 3490 CC Above Davidson 9/18/2001 



CIENEGA CREEK - ABOVE DAVIDSON CANYON, SE OF 



BENCHMARK 3365 
CC Above Davidson 12/17/2001 



CIENEGA CREEK - AT CEDAR CANYON CC Above Davidson 12/17/2001 



CIENEGA CREEK - BELOW PUMP CANYON CC Above Davidson 12/17/2001 



CIENEGA CREEK - SW OF BENCHMARK 3490 CC Above Davidson 12/17/2001 



CIENEGA CREEK - ABOVE DAVIDSON CANYON, SE OF 



BENCHMARK 3365 
CC Above Davidson 3/20/2002 



CIENEGA CREEK - AT CEDAR CANYON CC Above Davidson 3/20/2002 











Sample Location General Location Date 



CIENEGA CREEK - BELOW PUMP CANYON CC Above Davidson 3/20/2002 



CIENEGA CREEK - SW OF BENCHMARK 3490 CC Above Davidson 3/20/2002 



Davidson 1 Davidson 6/4/2002 



Davidson 2 Davidson 6/4/2002 



Davidson 1 Davidson 8/2/2002 



Davidson 2 Davidson 10/3/2002 



Davidson 2 Davidson 1/3/2003 



Davidson 1 Davidson 5/8/2003 



CIENEGA CREEK - ABOVE DAVIDSON CANYON, SE OF 



BENCHMARK 3365 
CC Above Davidson 9/26/2005 



CIENEGA CREEK - AT STEVENSON CANYON CC Above Davidson 9/27/2005 



CIENEGA CREEK - ABOVE DAVIDSON CANYON, SE OF 



BENCHMARK 3365 
CC Above Davidson 12/6/2005 



CIENEGA CREEK - AT STEVENSON CANYON CC Above Davidson 12/7/2005 



CIENEGA CREEK - ABOVE DAVIDSON CANYON, SE OF 



BENCHMARK 3365 
CC Above Davidson 2/14/2006 



CIENEGA CREEK - AT STEVENSON CANYON CC Above Davidson 2/16/2006 



CIENEGA CREEK - ABOVE DAVIDSON CANYON, SE OF 



BENCHMARK 3365 
CC Above Davidson 4/10/2006 



CIENEGA CREEK - AT STEVENSON CANYON CC Above Davidson 4/12/2006 



Lower Cienega Creek CC Below Davidson 6/24/2008 



Upper Cienega Creek CC Above Davidson 6/24/2008 



Upper Cienega Creek dup CC Above Davidson 6/24/2008 



Factory 125 BC - Rosemont Junction 7/9/2008 



Factory 1251 BC - Rosemont Junction 7/9/2008 



Factory125 BC - Rosemont Junction 7/9/2008 



Factory 125 BC - Rosemont Junction 7/11/2008 



Factory125 BC - Rosemont Junction 7/11/2008 



CIENEGA CREEK - ABOVE THE NARROWS CC Above Davidson 8/19/2008 



Upper Cienega Creek CC Above Davidson 10/21/2008 



Lower Cienega Creek CC Below Davidson 10/22/2008 



Lower Davidson Creek Davidson 10/22/2008 



Junction BC - Rosemont Junction 7/1/2009 



RP2 BC - Compliance Point 



Dam 
7/1/2009 



Junction BC - Rosemont Junction 7/21/2009 



RP2 BC - Compliance Point 



Dam 
7/21/2009 



Junction 1 BC - Rosemont Junction 7/23/2009 



Junction1 BC - Rosemont Junction 7/23/2009 











Sample Location General Location Date 



Junction BC - Rosemont Junction 9/4/2009 



RP2 BC - Compliance Point 



Dam 
9/4/2009 



Junction BC - Rosemont Junction 9/6/2009 



RP2 BC - Compliance Point 



Dam 
9/6/2009 



PSW 1A/B BC - Upper Barrel Canyon 1/20/2010 



PSW 2 BC - Wasp Canyon 1/20/2010 



PSW 2B BC - Wasp Canyon 1/20/2010 



PSW 3 BC - Rosemont Junction 1/20/2010 



PSW 1 BC - Upper Barrel Canyon 1/22/2010 



PSW 2 BC - Wasp Canyon 1/22/2010 



PSW 3 BC - Rosemont Junction 1/22/2010 



PSW 4 BC - McCleary Canyon 1/22/2010 



PSW 5 BC - Compliance Point 



Dam 
1/22/2010 



PSW 6 BC - Scholefield Canyon 1/22/2010 



PSW1 BC - Upper Barrel Canyon 1/22/2010 



PSW2 BC - Wasp Canyon 1/22/2010 



PSW3 BC - Rosemont Junction 1/22/2010 



PSW4 BC - McCleary Canyon 1/22/2010 



PSW5 BC - Compliance Point 



Dam 
1/22/2010 



PSW6 BC - Scholefield Canyon 1/22/2010 



PSW 1A BC - Upper Barrel Canyon 3/1/2010 



PSW 1B BC - Upper Barrel Canyon 3/1/2010 



PSW 2A BC - Wasp Canyon 3/1/2010 



PSW 2B BC - Wasp Canyon 3/1/2010 



PSW 4 BC - McCleary Canyon 3/1/2010 



PSW 1A/B BC - Upper Barrel Canyon 8/11/2010 



PSW 2B BC - Wasp Canyon 8/11/2010 



PSW 4 BC - McCleary Canyon 8/11/2010 



PSW 5 BC - Compliance Point 



Dam 
8/11/2010 



PSW 6 BC - Scholefield Canyon 8/11/2010 



PSW1A/B BC - Upper Barrel Canyon 8/11/2010 



PSW5 BC - Compliance Point 



Dam 
8/11/2010 



PSW6 BC - Scholefield Canyon 8/11/2010 



PSW 2A/2B BC - Wasp Canyon 7/21/2011 











Sample Location General Location Date 



PSW 3A/3B BC - Rosemont Junction 7/21/2011 



PSW2A/2B BC - Wasp Canyon 7/21/2011 



PSW3A/3B BC - Rosemont Junction 7/21/2011 



PSW5 BC - Compliance Point 



Dam 
7/21/2011 



PSW 1A/1B BC - Upper Barrel Canyon 8/3/2011 



PSW 2A/2B BC - Wasp Canyon 8/3/2011 



PSW 3A/3B BC - Rosemont Junction 8/3/2011 



PSW 5A/5B BC - Compliance Point 



Dam 
8/3/2011 



PSW1A/1B BC - Upper Barrel Canyon 8/3/2011 



PSW2A/2B BC - Wasp Canyon 8/3/2011 



PSW3A/3B BC - Rosemont Junction 8/3/2011 



PSW5A/5B BC - Compliance Point 



Dam 
8/3/2011 



PSW 1A BC - Upper Barrel Canyon 9/7/2011 



PSW 2A/2B BC - Wasp Canyon 9/7/2011 



PSW1A BC - Upper Barrel Canyon 9/7/2011 



PSW1B BC - Upper Barrel Canyon 9/7/2011 



PSW2A/2B BC - Wasp Canyon 9/7/2011 



PSW3A/3B BC - Rosemont Junction 9/7/2011 



PSW 1 BC - Upper Barrel Canyon 9/11/2011 



PSW 2A/2B BC - Wasp Canyon 9/11/2011 



PSW 3A/3B BC - Rosemont Junction 9/11/2011 



PSW 4A/4B BC - McCleary Canyon 9/11/2011 



PSW 5A/5B BC - Compliance Point 



Dam 
9/11/2011 



PSW 6 BC - Scholefield Canyon 9/11/2011 



PSW1 BC - Upper Barrel Canyon 9/11/2011 



PSW2A/2B BC - Wasp Canyon 9/11/2011 



PSW3A/3B BC - Rosemont Junction 9/11/2011 



PSW5A/5B BC - Compliance Point 



Dam 
9/11/2011 



PSW6 BC - Scholefield Canyon 9/11/2011 



PWS 4A/4B BC - McCleary Canyon 9/11/2011 



PWS4A/4B BC - McCleary Canyon 9/11/2011 



PSW 6 BC - Scholefield Canyon 9/12/2011 



PSW6 BC - Scholefield Canyon 9/12/2011 



PSW 6 BC - Scholefield Canyon 9/14/2011 



PSW6 BC - Scholefield Canyon 9/14/2011 











Sample Location General Location Date 



CIENEGA CREEK - BETWEEN SITES 100480 AND 101177  8/30/2012 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 9/10/2012 



DAVIDSON CANYON - AT OAW SPRING SOURCE Davidson 9/10/2012 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 11/20/2012 



DAVIDSON CANYON - AT OAW SPRING SOURCE Davidson 11/20/2012 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 2/27/2013 



CIENEGA CREEK - AT MARSH STATION ROAD CC Below Davidson 4/18/2013 



 



  











 



ATTACHMENT B 



COMPARISON OF SURFACE WATER QUALITY DATES TO EVIDENCE FOR STORMFLOW 



 



This attachment contains a compilation of evidence to determine whether any water quality samples 



available for Cienega Creek or Davidson Canyon  possibly represent stormflow, instead of baseflow.  The 



following information was reviewed: 



• USGS Gaging Station 09484550 on Cienega Creek.  Graphs of data for sampling dates are 



attached in this appendix.  Available from http://waterdata.usgs.gov/nwis/sw. 



 



• USGS Gaging Station 09484580 on Barrel Canyon.  Graphs of data for sampling dates are 



attached in this appendix.  Available from http://waterdata.usgs.gov/nwis/sw. One sampling 



date was flagged as possibly representing stormflow , not baseflow (9/10/12).  Samples were 



collected on this date at on Cienega Creek at Marsh Station Road and in Davidson Canyon. 



 



• Review of Pima County Flood Control District ALERT data, stations 4250, 4280, 4310, and 4320. 



Available from http://alert.rfcd.pima.gov/perl/Pima.pl.  See attached matrix for summary of 



review.  One sampling date was flagged as possibly representing stormflow, not baseflow 



(9/10/12).  Samples were collected on this date at on Cienega Creek at Marsh Station Road and 



in Davidson Canyon. 



 



• Rosemont on-site precipitation data.  The period of record for the Rosemont meteorological 



station did not match the time period during which water quality samples were collected. 



 



• Field flow measurements.  Water quality samples compiled by ADEQ and USEPA have flow 



measurements recorded.  These have been reviewed and are captured in the attached matrix.  



One sampling date was flagged as possibly representing stormflow, not baseflow (7/20/88).  



This sample was collected on Cienega Creek at Marsh Station Road, which is below Davidson 



Canyon. 



  











HYDROGRAPHS FROM USGS GAGE 09484550



 



HYDROGRAPHS FROM USGS GAGE 09484550 



 



 











 



 



 



 











 



 











 



 











 



 











 



 











 



 











 



 











 



 











 



 











HYDROGRAPHS FROM USGS GAGE 094845HYDROGRAPHS FROM USGS GAGE 09484580 



 



 











  



 



 











 



  



 











 



Review of Possible Flow Evidence for All Cienega Creek and Davidson Canyon Water Quality Sampling 



Dates 



Date 



USGS Gage 



09484550 on 



Cienega Creek 



USGS Gage 



09484580 on 



Barrel Canyon 



Pima County 



ALERT Precip 



Data 



Rosemont 



On-Site Precip 



Data 



Field Flow 



Measurement 



(cfs) 



29-May-87 n/a n/a n/a n/a 1 



21-Aug-87 n/a n/a n/a n/a  n/a 



15-Oct-87 n/a n/a n/a n/a 2 



24-Nov-87 n/a n/a n/a n/a 1.92 



18-Jan-88 n/a n/a n/a n/a 3 



05-Apr-88 n/a n/a n/a n/a 1.62 



04-May-88 n/a n/a n/a n/a  n/a 



20-Jul-88 n/a n/a n/a n/a 10.7* 



21-Sep-88 n/a n/a n/a n/a 1.74 



22-Nov-88 n/a n/a n/a n/a 2.04 



25-Jan-89 n/a n/a n/a n/a 1.8 



30-Mar-89 n/a n/a n/a n/a 0.38; 2.04 



23-May-89 n/a 



n/a 



n/a n/a 



0.28; 0.45; 



1.11 



25-Jul-89 n/a 



n/a 



n/a n/a 



0.22; 0.36; 



0.72 



24-Sep-89 n/a 



n/a 



n/a n/a 



0.09; 0.26; 



0.67 



21-Nov-89 n/a n/a n/a n/a 0.15; 0.4; 1.07 



31-Jan-90 n/a 



n/a 



n/a n/a 



0.34; 0.52; 



1.98 



27-Mar-90 n/a n/a n/a n/a 0.51; 0.61; 1.7 



30-May-90 n/a n/a n/a n/a 1.03 



10-Jul-90 n/a n/a n/a n/a 1.38 



01-Oct-90 n/a n/a n/a n/a 1.79 



13-Nov-90 n/a n/a n/a n/a 1.32 



14-Nov-90 n/a n/a n/a n/a 1.78 



14-Jan-91 n/a n/a n/a n/a 2.25 



06-Mar-91 n/a n/a n/a n/a 2.41 



28-May-91 n/a n/a n/a n/a 1.57 



16-Jul-91 n/a n/a n/a n/a 0.98 



25-Sep-91 n/a n/a n/a n/a 0.6 



20-Nov-91 n/a n/a n/a n/a 0.95 



26-Nov-91 n/a n/a n/a n/a 1.61 



30-Jan-92 n/a n/a n/a n/a 1.82 



31-Jan-92 n/a n/a n/a n/a 2.34 











Review of Possible Flow Evidence for All Cienega Creek and Davidson Canyon Water Quality Sampling 



Dates 



Date 



USGS Gage 



09484550 on 



Cienega Creek 



USGS Gage 



09484580 on 



Barrel Canyon 



Pima County 



ALERT Precip 



Data 



Rosemont 



On-Site Precip 



Data 



Field Flow 



Measurement 



(cfs) 



19-Mar-92 n/a n/a n/a n/a 1.72 



17-Apr-92 n/a n/a n/a n/a n/a  



14-May-92 n/a n/a n/a n/a 1.23 



27-May-92 n/a n/a n/a n/a 0.2 



20-Jul-92 n/a n/a n/a n/a 0.69 



06-Aug-92 n/a n/a n/a n/a 1.35 



18-Sep-92 n/a n/a n/a n/a 0.55 



06-Nov-92 n/a n/a n/a n/a 0.02; 0.41 



14-Nov-92 n/a n/a n/a n/a 0.95 



16-Feb-93 n/a n/a n/a n/a 2.55 



16-Mar-93 n/a n/a n/a n/a 2.61 



16-Apr-93 n/a n/a n/a n/a  n/a 



21-Apr-93 n/a n/a n/a n/a 0.26; 1.45 



27-May-93 n/a n/a n/a n/a 1.2 



18-Aug-93 n/a n/a n/a n/a 0.88 



25-Aug-93 n/a n/a n/a n/a 0.89 



22-Nov-93 n/a n/a n/a n/a 2.03 



29-Nov-93 n/a n/a n/a n/a 1.23 



25-Jan-94 n/a n/a n/a n/a 1.76 



10-Mar-94 n/a n/a n/a n/a 2.18 



21-Apr-94 n/a n/a n/a n/a 2.3 



25-May-94 n/a n/a n/a n/a 1.56 



01-Aug-94 n/a n/a n/a n/a 0.42 



27-Sep-94 n/a n/a n/a n/a 0.63 



30-Nov-94 n/a n/a n/a n/a 1.1 



17-Mar-95 n/a n/a n/a n/a 2.55 



17-May-95 n/a n/a n/a n/a 0.43 



20-Jul-95 n/a n/a n/a n/a 0.08 



27-Sep-95 n/a n/a n/a n/a 0.32 



31-May-96 n/a n/a n/a n/a 0.1 



28-Sep-98 n/a n/a n/a n/a 0.26; 0.35 



29-Sep-98 n/a n/a n/a n/a 0.07; 0.1 



30-Sep-98 n/a n/a n/a n/a 0.29; 0.92 



11-Dec-00 n/a 



n/a 



n/a n/a 



0.63; 1.28; 



2.24 



12-Dec-00 n/a n/a n/a n/a 2.43 



16-Feb-01 n/a n/a n/a n/a 0.71; 1.81 











Review of Possible Flow Evidence for All Cienega Creek and Davidson Canyon Water Quality Sampling 



Dates 



Date 



USGS Gage 



09484550 on 



Cienega Creek 



USGS Gage 



09484580 on 



Barrel Canyon 



Pima County 



ALERT Precip 



Data 



Rosemont 



On-Site Precip 



Data 



Field Flow 



Measurement 



(cfs) 



22-Feb-01 n/a n/a n/a n/a 1.26; 1.95 



24-Mar-01 n/a n/a n/a n/a  n/a 



17-Apr-01 n/a n/a n/a n/a 0.75; 1.2 



18-Apr-01 n/a n/a n/a n/a 1.64 



19-Apr-01 n/a n/a n/a n/a 0.56 



20-Apr-01 n/a n/a n/a n/a  n/a 



19-Jul-01 n/a n/a n/a n/a  n/a 



18-Sep-01 



No change in 



flow observed 



n/a 



n/a n/a 



0.24; 0.55; 



0.69; 0.8 



17-Dec-01 



No change in 



flow observed 



n/a 0 inches 



recorded n/a 



1.05; 1.12; 



1.38; 1.76 



20-Mar-02 



No change in 



flow observed 



n/a 0 inches 



recorded n/a 



0.39; 1.35; 



1.75; 1.8 



04-Jun-02 



No change in 



flow observed 



n/a 0 inches 



recorded n/a n/a 



02-Aug-02 



Change in flow 



on 8/3/02, but 



none on 8/2/02 



n/a 



0 inches 



recorded n/a n/a 



03-Oct-02 



Slight change in 



flow observed, 



but not strong 



response 



n/a 



0 inches 



recorded n/a n/a 



03-Jan-03 



No change in 



flow observed 



n/a 0 inches 



recorded n/a n/a 



08-May-03 



Decreasing flow 



observed 



n/a 0 inches 



recorded n/a n/a 



26-Sep-05 



No change in 



flow observed 



n/a 0 inches 



recorded n/a 0.65 



27-Sep-05 



No change in 



flow observed 



n/a 0 inches 



recorded n/a 0.5 



06-Dec-05 



Rising flow, but 



not strong 



response 



n/a 



0 inches 



recorded n/a 0.72 



07-Dec-05 



No change in 



flow observed 



n/a 0 inches 



recorded n/a 1.1 



14-Feb-06 



No change in 



flow observed 



n/a 0 inches 



recorded n/a 0.74 



16-Feb-06 



No change in 



flow observed 



n/a 0 inches 



recorded n/a 1.1 



10-Apr-06 



Decreasing flow 



observed 



n/a 0 inches 



recorded n/a 0.61 











Review of Possible Flow Evidence for All Cienega Creek and Davidson Canyon Water Quality Sampling 



Dates 



Date 



USGS Gage 



09484550 on 



Cienega Creek 



USGS Gage 



09484580 on 



Barrel Canyon 



Pima County 



ALERT Precip 



Data 



Rosemont 



On-Site Precip 



Data 



Field Flow 



Measurement 



(cfs) 



12-Apr-06 



Decreasing flow 



observed 



n/a 0 inches 



recorded n/a 0.72 



24-Jun-08 



Change in flow 



on 6/26/08, but 



none on 



6/24/08 



n/a 



0 inches 



recorded n/a n/a 



19-Aug-08 



Decreasing flow 



observed 



n/a 0 inches 



recorded n/a n/a 



21-Oct-08 



No change in 



flow observed 



n/a 0 inches 



recorded n/a n/a 



22-Oct-08 



Rising flow, but 



not strong 



response 



n/a 



0 inches 



recorded n/a n/a 



30-Aug-12 



No change in 



flow observed 



No change in 



flow observed 



0 inches 



recorded 



n/a 



0.16; 0.18 



10-Sep-12 



No change in 



flow observed 



Start of three 



day flow 



event* 



Precipitation 



recorded in all 



gages* 



n/a 



0.003; 0.01; 



0.28; 0.7 



20-Nov-12 



No change in 



flow observed 



No change in 



flow observed 



0 inches 



recorded 



n/a 0.004; 0.01; 



0.18; 0.5 



27-Feb-13 



No change in 



flow observed 



No change in 



flow observed 



0 inches 



recorded 



n/a 



0.28; 0.54 



18-Apr-13 



No change in 



flow observed 



No change in 



flow observed 



0 inches 



recorded 



n/a 



0.2; 0.32 



 



* Flow is high enough to indicate that sample may be stormflow, not baseflow 



n/a – Not Available 













From: Jessop, Carter
To: "Vogel, Mindy S -FS"
Cc: Goldmann, Elizabeth; Leidy, Robert; Goforth, Kathleen; Brush, Jason
Subject: RE: latest and greatest
Date: Tuesday, November 05, 2013 11:36:00 AM


Hi Mindy,
Thank you for the reminder on how to access this. I’m afraid that SWCA’s website seems to be
down at the moment. I’ve been trying to pull it up all morning with no success.  Is the page
www.swca.com opening for you? It is possible its EPA’s firewall, but we had no issues with access
previously.
 
Thanks.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Tuesday, November 05, 2013 6:27 AM
To: Jessop, Carter
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason
Subject: latest and greatest
 
Hi Carter and Team
 
The revised versions were posted yesterday by 5 MST.  Same download instructions as before:


These documents have been compiled and are available on the SWCA web site:
www.swca.com 
Click the “Client Access” link at the bottom of the screen 
Username/Folder Name: RosemontGWMD 
Password: RGMD12


In addition to the core “Effects on Perennial Streamflow” section that was delivered on Friday,
these are the components we finished over the weekend:


-          The “Summary of Effects on Perennial Flow”.  Rather than reiterate all of the probabilities
in the analysis, what we decided to do here was make the translation from those
probabilities to whether the stream would be perennial, intermittent, or ephemeral.   We
felt this boils it down even further for the public to understand the effects we’re talking
about.  It should be noted that these calls (perennial, intermittent, ephemeral) aren’t
randomly assigned—the criteria for them are set down in the opening paragraph.  I would



mailto:msvogel@fs.fed.us

mailto:Goldmann.Elizabeth@epa.gov

mailto:Leidy.Robert@epa.gov

mailto:Goforth.Kathleen@epa.gov

mailto:Brush.Jason@epa.gov
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suggest looking at Table G from the backup memo for a handy reference.
 


-          “Indirect Effects on Water Quality”.  This is where we tackled the changes in water quality
that might happen because of “extremely low flow conditions”, which is what we defined
as anything less than 0.2 feet. 
 


-          Changes to Outstanding Arizona Water analysis.  This pulls forward the changes in flow
analysis and the changes in water quality.  This boils it down even further, so some of the
nuance is lost. 
 


-          Summary table.  Worth also seeing how we summarized all of these complicated impacts in
the summary table, which will be carried forward into Chapter 2 and also the Executive
Summary.


 
Please let me know if you have any questions. 
Talk to you later today on our call.
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Vogel, Mindy S -FS
To: Upchurch, Jim -FS; Edmunds, Linda -FS; Shafiqullah, Salek -FS; Kingsbury, Jamie -FS; cgarrett@swca.com;


Jessop, Carter
Cc: Victoria Boyne
Subject: EPA conference call changed
Date: Monday, September 30, 2013 1:06:46 PM
Importance: High


Sorry the short notice to all… Carter was out of the office at the end of last week and the EPA did
not get a chance to review the revised sections prior to today’s conference call, so we have elected
to move the call to tomorrow pending any government shut-down.  If there is a shut-down, I will
work with Carter to reschedule once normal operations resume. 
 
So if we have a normal operating day tomorrow (10/1 - Tuesday), we will have a conference call
from 1:00 -2:00 PST (local participants in Jim’s office) and I have reserved line 888-858-2144 with
passcode 9306463#.  The intent of this meeting is to discuss how the FS has responded to EPA’s


comments from the August 15th letter and to also provide an opportunity for the FS to hear any
outstanding concerns that EPA may have.
 
Thanks.
 


 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.
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From: Vogel, Mindy S -FS
To: Jessop, Carter
Cc: Goldmann, Elizabeth; Leidy, Robert; Goforth, Kathleen; Brush, Jason
Subject: RE: latest and greatest
Date: Tuesday, November 05, 2013 11:56:10 AM
Attachments: SS&R-RevisedEPA_110313_CJG.docx


Hi Carter.
 
Thank you for the head’s up on the SWCA website.  I was not able to access either and immediately
called SWCA.  They are working on the issue as I type.  In the meantime, I am attaching the one file
that was different from what you had as of last Friday.  It is large (5 MB) so I hope this makes it to
you.
 
 


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Tuesday, November 05, 2013 12:36 PM
To: Vogel, Mindy S -FS
Cc: Goldmann, Elizabeth; Leidy, Robert; Goforth, Kathleen; Brush, Jason
Subject: RE: latest and greatest
 
Hi Mindy,
Thank you for the reminder on how to access this. I’m afraid that SWCA’s website seems to be
down at the moment. I’ve been trying to pull it up all morning with no success.  Is the page
www.swca.com opening for you? It is possible its EPA’s firewall, but we had no issues with access
previously.
 
Thanks.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
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[bookmark: _Toc286671312][bookmark: _Toc304898659][bookmark: _Toc350262486][bookmark: _Toc360527744]Seeps, Springs, and Riparian Areas


[bookmark: _Toc350262487][bookmark: _Toc360527745][bookmark: _Toc243406310][bookmark: _Toc304898625][bookmark: _Toc360527757][bookmark: _Toc195608282]Introduction


One widespread public comment received on the DEIS concerned the organization of the document because the discussion of riparian areas was addressed in multiple resource sections, including the four water resource sections and the “Biological Resources” resource section. For the FEIS, the analysis of impacts to riparian areas has been consolidated into this new section, along with analysis of impacts to seeps and springs, as well as perennial waters.


As used in this document, the word “riparian” is used to describe plant communities associated with natural washes, rivers, ponds, and springs; this definition encompasses a wide spectrum of vegetation types, from wetland areas that might be found along Cienega Creek to the dry washes found on much of the proposed mine site itself. In general, reference in this EIS to “riparian areas” includes not only the riparian vegetation itself (xeroriparian, mesoriparian, or hydroriparian) but any related water sources and the aquatic habitat they represent.


[bookmark: _Toc350262488][bookmark: _Toc360527746]Changes from the Draft Environmental Impact Statement


Three different sources of riparian mapping available for the analysis area were discussed in the DEIS, along with the limitations and characteristics of each mapping source. Public comments questioned the rationale behind the mapping selection used in the DEIS, particularly the perceived dismissal of Pima County mapping efforts. Comments also indicated that, while the Pima County mapping was admittedly more expansive than other mapping sources, the county’s mapping efforts focus on habitat corridors, which is a valuable characteristic to consider when addressing riparian areas. The Coronado convened a meeting of cooperating agencies (Garrett 2012e) to discuss riparian mapping needs and reconsider riparian mapping data sources. The Pima County riparian mapping was subsequently selected for use in the FEIS (see the “Riparian Mapping” part of this resource section). This differs from the riparian mapping used in the DEIS.


Several comments, including those from the EPA, stated that the analysis of impacts to both riparian areas and springs was too narrowly focused, assessing only the acres of impacts to riparian areas and the numbers of springs impacted, without fully investigating the physical and biological effects that would be observed. The FEIS supplements the previous measures with an analysis of expected impacts to the function of these springs, seeps, and riparian areas in terms of vegetation type and health (see the “Riparian Condition Assessment” part of this resource section). The approaches used were refined based on comments from the EPA on preliminary versions of the FEIS.


Regarding seeps and springs, information from additional field investigations conducted since the publication of the DEIS has allowed the seeps and springs inventory to be revised. This has reduced the uncertainty associated with the analysis of expected impacts to seeps and springs (see “Seeps and Springs” under the “Existing Conditions” part of this resource section).


Many commenters, including the EPA and other cooperating agencies, found the analysis of Outstanding Arizona Waters (located in lower Davidson Canyon and along Cienega Creek) to be deficient in the DEIS. A more complete impacts analysis, focusing on both criteria specified by regulation as well as the original nomination criteria for those Outstanding Arizona Waters, is included in the FEIS (see the “Outstanding Arizona Waters Analysis” and “Effect on Outstanding Arizona Waters” parts of this resource section).


Some commenters identified areas of intermittent stream channel that were not analyzed, particularly in Sycamore Canyon (north), Sycamore Canyon (south), Box Canyon, and Mulberry Canyon. These areas are analyzed, but as individual spring locations instead of intermittent reaches. However, the FEIS has been changed to identify that some intermittent channels would be affected along with these springs.


Some comments suggested that the analysis of riparian resources or springs in the Upper Santa Cruz Subbasin, where the mine water supply would be withdrawn, was deficient. The regional water table in this area has historically been high enough to be hydraulically connected to such features but at present is more than 100 feet below the ground surface along the Santa Cruz River and in the vicinity of the pumping wells, and it does not support any riparian or spring resources. Given the amount of groundwater withdrawal from this aquifer for domestic, agricultural, industrial, and commercial uses and given the projections for population growth in the future, it is unlikely that the water table will recover to the point that it would support riparian or spring resources. Therefore, this analysis remains absent from the FEIS. It should be noted that some springs analyzed in this section that occur in the Santa Rita Mountains are technically within the Upper Santa Cruz Subbasin. Effects to these springs due to mine pit losses are analyzed in full. 


Additional mitigation measures have been incorporated into the document and assessed for effectiveness at reducing impacts (see the “Mitigation Effectiveness” part of this resource section, as well as appendix B).


Monitoring has been incorporated into the “Mitigation and Monitoring Plan” (see appendix B) in order to address uncertainty associated with analysis of seeps, springs, perennial waters, and Outstanding Arizona Waters (see the “Mitigation Effectiveness,” “Monitoring Intended to Assess Potential Impacts to Streamflow,” “Monitoring Intended to Assess Potential Impacts to Outstanding Arizona Waters,” and “Monitoring Intended to Assess Potential Impacts to Seeps and Springs” parts of this resource section).


[bookmark: _Toc286671314][bookmark: _Toc304898661][bookmark: _Toc350262489][bookmark: _Toc360527747]Issues, Cause and Effect Relationships of Concern


One significant issue was identified that specifically concerns seeps, springs, and riparian areas 
(Issue 4). In addition, portions of another significant issue (Issue 3D) pertain to effects on perennial waters and Outstanding Arizona Waters, both of which are addressed in this section.


[bookmark: _Toc350262490]Issue 3D: Surface Water Availability


Construction and operation of the mine pit, tailings, waste rock, and leach facilities have the potential to change surface water discharge to Davidson Canyon and Cienega Creek, portions of which are designated an Outstanding Arizona Water by the ADEQ. Additionally, the availability of water for stock watering tanks could be reduced. 


[bookmark: _Toc350262491]Issue 3D Factors for Alternative Comparison


1. Number of stream miles changed from intermittent/perennial flow status to ephemeral flow status as a result of the project 


2. Quantitative assessment of potential lowering of the water table/reduced groundwater flow to Davidson Canyon and Cienega Creek that results in permanent changes in flow patterns and that may affect their Outstanding Arizona Water designations and current designated uses


[bookmark: _Toc350262492]Issue 4: Impact on Seeps, Springs, and Riparian Areas


Potential impacts on seeps, springs, and associated riparian vegetation could result from the alteration of surface and subsurface hydrology because of the pit and other operations. Potential impacts could include reduced or eliminated flow to seeps and springs and loss of, or change in, the function of riparian areas.


[bookmark: _Toc350262493]



Issue 4 Factors for Alternative Comparison


1. Acres of riparian areas disturbed, by vegetation classification 


2. Number of seeps and springs degraded or lost


3. Change in the function of riparian areas


4. Qualitative assessment of ability to meet legal and regulatory requirements for riparian areas


[bookmark: _Toc350262494][bookmark: _Toc360527748]Analysis Methodology, Assumptions, 
Uncertain and Unknown Information 


[bookmark: _Toc286671316][bookmark: _Toc350262495]Analysis Area


The analysis area includes all areas within which seeps, springs, riparian vegetation, perennial streamflow, or Outstanding Arizona Waters may be impacted (figure 66). The southern boundary of the analysis area runs along the Pima/Santa Cruz County line, which generally represents both the farthest southern extent of modeled groundwater drawdown and the southern extent of available riparian mapping. The eastern and northern boundaries extend far enough to encompass all hydroriparian and mesoriparian areas along Cienega Creek, extending downstream past the Davidson Canyon confluence to the Pantano dam. It should be noted that the biological opinion authored by the USFWS makes reference to Mattie Canyon, which is not within the analysis area for the “Seeps, Springs, and Riparian Areas” resource section of this chapter. Mattie Canyon is located east of Cienega Creek, very near USGS gage no. 09484550, and is generally beyond the area for which the groundwater models estimate impacts (see the “Groundwater Quantity” resource section of this chapter). Potential impacts to Mattie Canyon would be expected to be less than or similar to those for Upper Cienega Creek, as described in this resource section.


The western boundary of the analysis area follows the western extent of modeled groundwater drawdown. As noted in the “Groundwater Quantity” resource section in this chapter, drawdown would be expected to extend beyond the western boundary several hundred years after closure of the mine. No seeps, springs, hydroriparian areas, mesoriparian areas, or perennial flows were identified beyond the boundary that would be affected by the inability to fully analyze drawdown beyond the model boundary. The analysis area also incorporates the utility line corridor to the west, as some xeroriparian areas would be impacted by surface disturbance in this area.


The temporal analysis period extends up to 1,000 years in the future, which represents the length of time over which groundwater levels are expected to come into equilibrium.


For analysis of impacts on streamflow and riparian vegetation, the analysis area has been categorized into the following reaches, as shown in figure 67 and summarized in table 106. 


Information on these reaches is available from various sources, including site visits in 2012 along Upper and Lower Cienega Creek (WestLand Resources Inc. 2012m), site visits over numerous years along Lower Cienega Creek (Pima Association of Governments 2010b, 2012a), and site visits in 2010 and 2011 along Davidson Canyon (Tetra Tech 2010a; WestLand Resources Inc. 2011g). 


[image: ]


[bookmark: _Toc350262496][bookmark: _Toc360528756]Figure 66. Analysis area for seeps, springs, and riparian areas
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[bookmark: _Toc350262497][bookmark: _Toc360528757]Figure 67. Stream reaches of concern
	Comment by cgarrett: BLM identified an error on this map.  It will be revised


[bookmark: _Toc360530192][bookmark: _Toc350262498]Table 106. Stream reaches of concern


			Reach


			General Location


			Description of Flow Regime*


			Special Status





			Cienega Creek 1


			From headwaters to confluence with Gardner Canyon


			Spatially intermittent; based on comments received from USEPA, indications are that some part of the reach above Gardner Canyon exhibits characteristics of perennial flow


			None 





			Cienega Creek 2


			From confluence of Gardner Canyon to the Narrows


			Spatially intermittent; some perennial reaches; contains USGS gage no. 09484550 (titled “Cienega Creek, near Sonoita”). This gage has been operational since 2001.


			Outstanding Arizona Water





			Cienega Creek 3


			The Narrows


			Spatially intermittent; some perennial reaches


			Outstanding Arizona Water





			Cienega Creek 4


			From the Narrows to confluence with Davidson Canyon


			Spatially intermittent; some perennial reaches; contains USGS gage no. 09484560 (titled “Cienega Creek, near Pantano”). This gage was operational between 1968 and 1975.


			Outstanding Arizona Water





			Cienega Creek 5


			From confluence with Davidson Canyon to Pantano Dam


			Spatially intermittent; some perennial reaches


			Outstanding Arizona Water





			Gardner Canyon 1


			Upper Gardner Canyon


			Ephemeral


			None





			Gardner Canyon 2


			Lower Gardner Canyon


			Ephemeral


			None





			Empire Gulch


			From headwaters to confluence with Cienega Creek


			Spatially intermittent; some perennial reaches


			None





			Davidson Canyon 1


			From headwaters to confluence with Barrel Canyon


			Ephemeral


			None





			Davidson Canyon 2


			From Barrel Canyon to Davidson Spring


			Ephemeral


			None





			Davidson Canyon 3


			From Davidson Spring to Reach 2 Spring


			Ephemeral


			None





			Davidson Canyon 4


			From Reach 2 Spring to confluence with Cienega Creek


			Has been intermittent or perennial in the past; recently has been intermittent; contains USGS gage no. 09484590 (titled “Davidson Canyon Wash, near Vail’). This gage was operational between 1968 and 1975.


			Outstanding Arizona Water





			Barrel Canyon 1


			From mine site to SR 83


			Ephemeral; contains USGS gage no. 09484580 (titled “Barrel Canyon, near Sonoita”). This gage has been operational since 2009.


			None





			Barrel Canyon 2


			From SR 83 to confluence with Davidson Canyon


			Ephemeral


			None








* Ephemeral stream: In a typical year, an ephemeral stream has flowing water only during, and for a short duration after, precipitation events. Ephemeral stream beds are located above the water table year-round. Groundwater is not a source of water for the stream. Runoff from rainfall is the primary source of water for streamflow.


Intermittent stream: An intermittent stream has flowing water during certain times of the year, when groundwater provides water for streamflow. During dry periods, intermittent streams may not have flowing water. Runoff from rainfall is a supplemental source of water for streamflow.


Perennial stream: During a typical year, a perennial stream has flowing water year-round. The water table is located above the streambed for most of the year. Groundwater is the primary source of water for streamflow. Runoff from rainfall is a supplemental source of water for streamflow.


Seeps and Springs


An  inventory of springs was compiled from multiple data sources within the analysis area. Data sources included detailed springs inventories conducted for the project in the immediate vicinity of the mine site (Errol L. Montgomery and Associates Inc. 2009b; Tetra Tech 2010a; WestLand Resources Inc. 2007b), springs identified from ADWR water rights data (Pearce 2007), springs identified on USGS 1:24,000-scale topographic maps, and several springs requested to be added by the BLM. However, comments on the DEIS pointed out that uncertainty remained regarding the location and condition of many of these springs. To reduce this uncertainty, in 2011 and 2012 WestLand Resources Inc. conducted field surveys of 104 springs identified within the analysis area, including all springs analyzed in the DEIS (WestLand Resources Inc. 2012j). The results of these field surveys have been incorporated into the springs inventory. 


Springs occur when groundwater discharges to the ground surface. Flow from seeps and springs in the Rosemont, Davidson Canyon, and Cienega Creek areas can be attributed to the following: (1) discharge of shallow subsurface fracture flow that is directly dependent on storm and runoff events and that may or may not be in direct hydraulic connection with the groundwater flow system; (2) discharge of groundwater via fractures that intersect land surface and that are in connection with the regional groundwater flow system; (3) discharge from the recent stream channel alluvium or other shallow aquifer, where it is forced to flow to land surface at bedrock constrictions; and/or (4) discharge of groundwater along low-permeability fault zones that force groundwater to flow to the land surface. 


For many of the seeps and springs considered for this analysis, the exact source of groundwater is unknown. The source of water is important to predicting impacts to springs. Springs hydraulically connected to the regional aquifer are likely to be impacted by groundwater drawdown associated with the mine pit. Springs that receive water from local fractures or that are located in ephemeral stream channels may not be impacted, even when they are in close proximity to the pit. Many springs may have a mix of regional and local water sources. For springs, seeps, and perennial and intermittent stream reaches, the following qualitative thresholds were established to reflect this uncertainty and are used in this analysis:


High – The predicted changes in hydrology due to the mine would impact resource function, and the source of water can either be estimated with high certainty to be connected with the regional aquifer, or impacts would occur no matter what the source of water. 


Possible – Reduction in flow could occur, given predicted changes in hydrology as a result of the mine, but uncertainty exists regarding the source of the water. Springs that have not been physically located in the field are assumed to exist, and impacts are considered possible. 


Unlikely – Predicted changes in hydrology as a result of the mine are small enough that they are unlikely to cause a reduction in flow, regardless of the source of water, or the source of the water is local and unlikely to be affected by aquifer drawdown associated with the pit. Springs that fall beyond the modeled 5-foot drawdown contour are considered unlikely to be impacted.


With respect to determining the likely source of water for springs and seeps, several lines of evidence have been considered. These are as follows:


Multiple and repeated observations of flow or presence of water occurring over several years and different seasons are considered adequate to determine whether a spring is perennial (and, therefore, likely connected to the regional aquifer) or local. Twenty-three springs have been monitored to this extent; 10 of these were found to be perennial springs likely tied to the regional aquifer.


One or two repeated observations of flow or presence of water were not considered adequate evidence to determine the likely source of water for a spring. Most springs fall in this category. Most of these visits occurred during summer 2011 or 2012; many springs visited exhibited no flow or presence of water but were only visited during periods with high evapotranspiration, which could reduce spring flow.


Comparison of spring elevation with the elevation of the regional aquifer was not considered adequate evidence to determine the likely source of water for a spring. This comparison would assume that the water level elevation in the regional aquifer is known with great certainty. Great detail about the water level elevation is known in the immediate vicinity of the mine pit but is necessarily extrapolated elsewhere between fewer data points. Given the relative complexity of the regional aquifer, this comparison was not considered adequate to determine spring source.


Isotopic data, where available, were considered adequate evidence to determine the likely source of water for a spring (Tetra Tech 2010a)(For the springs in lower Davidson Canyon, isotopic evidence suggests a strong influence of summer precipitation, which would be a local source rather than from the regional aquifer. Other springs sampled (Deering, MC-1, MC-2, Rosemont, Ruelas, Sycamore) have mixed results that suggest a variety of water sources from both the regional aquifer and more localized sources. Only Questa Spring exhibited a signature suggesting a strong regional source of water.


Inorganic water quality and temperature can also be used to determine the source of springs. Comparison with other water quality data was not considered adequate evidence to determine the likely source of water for a spring, primarily due to the lack of extensive background sampling with which to make comparisons.


In summary, the FEIS analysis has made use of available data where the data have been deemed sufficient to determine the source of water for individual springs. Only long-term field observations over several years or seasons have provided this level of evidence. For springs without such evidence, springs are assumed to have the potential to be impacted.
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Similar to the DEIS, three sources of riparian mapping are available for the area of analysis: Pima County, the Forest Service, and WestLand Resources Inc. (the latter conducted on behalf of Rosemont Copper). Each source represents different techniques, definitions, and geographic coverage. The DEIS used a combination of these mapping sources, primarily relying on mapping by WestLand Resources Inc. for the mine site and on Pima County mapping to define hydroriparian and mesoriparian areas elsewhere along major stream corridors.


The Coronado has considered both public comments and input from cooperating agencies and has decided to use the Pima County riparian mapping source in the FEIS. The Forest Service coverage is too limited in geographic extent and largely ignores xeroriparian areas. The Pima County mapping is largely based on remote photographic analysis and generally encompasses a wider swath along washes than that conducted by WestLand Resources Inc., which is based in part on field surveys. However, the underlying purpose of the Pima County riparian mapping is to identify corridors of overall wildlife habitat, whereas the site-specific mapping by WestLand Resources Inc. focused on identifying the extent of specific vegetation species. Determining the presence of wider habitat corridors and their impact to biological resources is one of the primary purposes of analyzing impacts to riparian vegetation in the first place, whether that vegetation lies along dry washes or flowing creeks, and this largely informed the Coronado’s decision to select the Pima County mapping. Use of the Pima County mapping offers three benefits: an appropriate focus on habitat corridors, consistency across the area of analysis, and extensive geographic coverage. The Pima County mapping used for the EIS is shown in figure 68.


It is recognized that when compared with onsite surveys such as those conducted by WestLand Resources Inc., discrepancies arise, and the Pima County mapping may in places overestimate the acreage of riparian species impacted WestLand Resources Inc. (2010c) noted that Pima County 
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mapping overestimated riparian resources 86 percent of the time in 43 riparian area widths measured in Barrel and Scholefield Canyons). These differences in acreage were determined by the Coronado to be acceptable, given the different criteria used by Pima County. However, in several reaches of Barrel and Davidson Canyons, discrepancies were also evident concerning the overall species types indicated by Pima County mapping and those observed in the field by WestLand Resources Inc. In these cases, acreages have not been changed, but the overall type of habitat has been reinterpreted from that used by Pima County. Each of these instances is discussed in the “Affected Environment” part of this resource section.


Johnson et al. (1984) presented a riparian classification system that focuses on relative abundance and species composition within riparian zones. The riparian mapping of Pima County and of WestLand Resources Inc. is based on this system.


“Hydroriparian” habitats are generally associated with perennial watercourses and/or springs. Plant communities are dominated by obligate or preferential wetland plant species such as willow and cottonwood. The cottonwood/willow forest is a typical example of this habitat type.


“Mesoriparian” habitats are generally associated with perennial or intermittent watercourses or shallow groundwater. Plant communities may be dominated by species that are also found in drier habitats (e.g., mesquite), but they may contain some preferential riparian plant species such as ash or netleaf hackberry. Mesquite bosques and the sycamore-ash association are characteristic of this habitat type. 


“Xeroriparian” habitats are generally associated with an ephemeral water supply. These communities typically contain plant species also found in upland habitats; however, these plants are typically larger and/or occur at higher densities than adjacent uplands. Xeroriparian habitat is further divided into four subclasses to reflect the amount of vegetation present. The Pima County Regional Flood Control District’s “Regulated Riparian Habitat Mitigation Standards and Implementation Guidelines” (Pima County Regional Flood Control District 2011) defines the xeroriparian subcategories as follows:


Xeroriparian A – The most dense xeroriparian subcategory: total vegetative volume greater than 0.856 cubic meters per square meter (m3/m2).


Xeroriparian B – Moderately dense xeroriparian subcategory: total vegetative volume less than or equal to 0.856 m3/m2 and greater than 0.675 m3/m2.


Xeroriparian C – Less dense xeroriparian subcategory: total vegetative volume less than or equal to 0.675 m3/m2 and greater than 0.500 m3/m2.


Xeroriparian D – Less to sparse plant density xeroriparian subcategory that provides hydrologic connectivity to other riparian habitat areas: total vegetative volume less than or equal to 0.500 m3/m2.


USFWS National Wetlands Inventory maps were not relied on because they do not show all wetlands and do not map riparian areas unless they happen to be mapped wetlands. These maps were derived from aerial photointerpretation with varying limitations due to scale, photo quality, inventory techniques, and other factors. Consequently, the maps tend to show only wetlands that are readily photointerpreted, taking into consideration photo and map scale. Some wetland types were conspicuous and readily mapped, whereas drier wetlands and forested wetlands are more difficult to photointerpret, and larger ones were often missed. Often, the photography was captured during a dry year, making wetland identification equally difficult. The Coronado determined that the Pima County mapping was inclusive of many of these areas and selected not to use the National Wetlands Inventory maps. 


The BLM has also conducted wetland inventories within the Las Cienegas National Conservation Area, and have identified over 30 perennial or seasonal wetlands. Most of these occur on the Cienega Creek floodplain immediately upstream and downstream of the confluence with Empire Gulch, including named wetland complexes such as Cieneguita Wetland, Spring Water Wetland, and Cinco Ponds Wetland. Another complex, the Cold Spring Wetland, occurs upstream of the Mattie Canyon confluence on Cienega Creek. These wetland areas all occur within the hydroriparian habitat mapped by Pima County along Cienega Creek (see figure 68). Impacts to these wetland complexes are not analyzed individually, but are assumed to be part of the analysis of impacts to streamflow and riparian vegetation. 





It should be noted that these wetlands may or may not be considered jurisdictional under Section 404 of the Clean Water Act. Potentially jurisdictional wetlands under Section 404 must meet specific criteria in regard to hydrology, hydrophytic vegetation, and hydric soils. The analysis undertaken by the Coronado in this resource section is geared towards the physical impacts that may occur to these wetland areas in order to disclose potential impacts as required under NEPA. This is independent of the potential for these wetlands to be jurisdictional under Section 404. The analysis of impacts to WUS considered jurisdictional by the USACE is summarized in the Surface Water Quality resource section of this FEIS, and is contained in the 404(b)1 Alternatives Analysis attached as an appendix to this FEIS.


Cooperating agencies identified several areas of intermittent stream that they believed were not reflected in the analysis. In fact, these areas were included, but analyzed as individual spring locations instead of linear intermittent stream reaches. These include Sycamore Canyon (north), Sycamore Canyon (south), Mulberry Canyon, and Box Canyon. The resources associated with these areas are already fully assessed through the spring and seep analysis. These areas are not analyzed separately as intermittent stream reaches.
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The Coronado met with cooperating agencies (Garrett 2012e) to discuss available techniques, collect additional data from these cooperating agencies, and select an approach for conducting an impact analysis of riparian vegetation.


Numerous techniques were brought to the attention of the Coronado. The ADEQ shared their techniques for Stream Ecosystem Monitoring (Arizona Department of Environmental Quality 2012c). Several agencies identified rapid assessment techniques used throughout the West (Stacey et al. 2006). The Ecological Site Description process used by the Natural Resources Conservation Service was suggested and investigated by the Coronado (Natural Resources Conservation Service 2011). Pima County provided numerous references to local riparian mapping and assessment efforts. Numerous sources in literature were identified that describe the response or reliance of various riparian tree species (e.g., cottonwood, willow, tamarisk, mesquite) on groundwater levels. All of these sources were evaluated by the Coronado for use in the riparian analysis (SWCA Environmental Consultants 2012f). In addition, initial riparian assessments were refined based on comments from EPA that were received on preliminary versions of the FEIS.
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The decision to use the approach to the riparian assessment addressed in this section was informed primarily by an analogous study conducted on the San Pedro River in southeastern Arizona, titled “Hydrologic Requirements of and Consumptive Ground-Water Use by Riparian Vegetation along the San Pedro River, Arizona”(Leenhouts et al. 2006). This study was published by the USGS, with cooperation by numerous other cooperating agencies, including the BLM, ADWR, and EPA. The San Pedro River provides a pertinent analog for the project area, particularly for Cienega Creek and Davidson Canyon. Not only is the San Pedro River geographically close (approximately 20 miles eastward, in the next adjacent valley), but it shares similar elevations (roughly 4,500 to 3,500 feet above mean sea level) and climatology (approximately 12 to 20 inches of rain per year). The San Pedro River also encompasses a wide variety of hydrologic conditions, and, like Cienega Creek, it represents a riparian corridor passing through an alluvial valley with a strong dependence on groundwater resources.


The San Pedro study analyzes the statistical correlation between riparian habitat characteristics and hydrologic and geographic characteristics. Riparian habitat in the San Pedro study differentiated 
12 vegetation types. Characteristics of these vegetation types are compared with hydrologic and geographic characteristics such as streamflow persistence, depth to groundwater, groundwater fluctuations, stream flood power, elevation, and flood plain width. The importance of the statistical correlations from the San Pedro study is not necessarily in the exact statistical or numerical relationship, but rather in whether a relationship may exist that is statistically significant, as shown in table 107. For this analysis, these 12 vegetation types have been classified as either hydroriparian/mesoriparian or xeroriparian. In reality, there is a great deal of overlap between these species, and they may occur in a variety of environments with varying degrees of success.
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			Riparian Vegetation Characteristic


			Streamflow Permanence
(i.e., perennial 
vs. intermittent)


			Depth to Groundwater


			Flood Stream Power 
(i.e., runoff)





			General Category


			Specific Parameter


			


			


			





			Hydroriparian and Mesoriparian Vegetation Types





			Hydromesic pioneer trees (Fremont cottonwood/Goodding’s willow/Arizona sycamore)


			Basal area


			Perennial flows correlate to greater basal area


			None


			Greater flood power correlates to greater basal area





			· 


			Stem density


			Perennial flows correlate to greater stem density for Goodding’s willow


			Deeper groundwater correlates to less stem density


			None





			Mesic pioneer trees (tamarisk, tree tobacco, desert willow)


			Basal area


			Perennial flows correlate to less basal area


			None


			None





			· 


			Stem density


			Perennial flows correlate to less stem density


			None


			None





			Mesic competitor trees (netleaf hackberry, velvet mesquite, velvet ash, Arizona walnut)


			Basal area


			Perennial flows correlate to greater basal area


			None


			None





			Hydromesic pioneer shrubs (seepwillow)


			Cover


			None


			None


			None





			Hydric herbaceous perennials (bulrush, cattail)


			Cover


			Perennial flows correlate to greater cover


			Deeper groundwater correlates to less cover


			None





			Mesic herbaceous perennials (sacaton grass, other grasses)


			Cover


			Perennial flows correlate to lesscover


			Deeper groundwater correlates to less cover


			None





			Hydric annuals (rabbitsfoot grass, knotweeds)


			Cover


			Perennial flows correlate to greater cover


			Deeper groundwater correlates to less cover


			Greater flood power correlates to greater cover





			Mesic annuals (sweetclover)


			Cover


			None, due to mixed results


			Deeper groundwater correlates to less cover


			Greater flood power correlates to greater cover





			Xeroriparian Vegetation Types


			


			


			


			





			Xeric pioneer shrubs (rabbitbrush, burrobrush)


			Cover


			None


			None


			None





			Xeric competitor shrubs/small trees (fourwing saltbush, littleleaf sumac, catclaw acacia)


			Cover


			Perennial flows correlate to less cover


			Deeper groundwater correlates to greater cover


			None





			Xeric annuals (copper leaf, morning glory)


			Cover


			None


			None


			None





			Xeric perennials (grama, Lehmann’s lovegrass)


			Cover


			None


			None


			Greater flood power correlates to greater cover








Source: Leenhouts (2006).


Notes:


Competitor: Plants that compete for limited resources such as water or nutrients, resulting in lowered fecundity, growth, or survival of one or more other species.


Hydric: Plants that are intolerant of drought stress and that grow in areas saturated with water.


Mesic: Plants that require intermediate amounts of water and that grow in habitats that are neither excessively wet nor dry.


None: Indicates that no correlation of statistical significance was identified in the San Pedro study.


Pioneer: Plants that are adapted for life in frequently disturbed environments and that occupy areas that were recently disturbed (such as areas cleared by a flood or fire).


Xeric: Plants that grow in dry habitats and that are adapted to survive on limited water.


Additional findings from available literature on the relationship between water availability and flow regimes and plant community response were further researched. The hydrologic/vegetative relationships from those studies are described below (SWCA Environmental Consultants 2012f).


Researchers at the San Pedro Riparian National Conservation Area concluded that if streamflow became more intermittent and depth to the alluvial groundwater table increased, herbaceous species such as bulrush and rushes would decline in abundance, and streamside-zone species composition would shift toward species such as Bermudagrass. Across the flood plain, cottonwood/willow recruitment rates would decrease and mortality rates would increase; cottonwood/willow forests could give way to tamarisk shrublands(Leenhouts et al. 2006).


Other researchers found that along the semiarid San Pedro River, hydrophytic species, including cottonwood and willow, dominated at wetter sites, whereas at drier sites, plant communities became dominated by mesophytic species, including saltcedar. Dry sites had increased areal coverage of shrublands and decreased woodland coverage, as well as a decrease in maximum canopy height, total vegetation volume, and upper canopy vegetation volume. Increasing flood disturbance and site water availability led to increased species richness within cottonwood and willow patches (Lite 2004).


Changes to flood pulses can be expected to result in changes in vegetation composition and structure, wherein alterations to flow may result in a shift in community structure and an eventual loss of biodiversity (Capon 2003). 


Riparian forest communities formerly dominated by Fremont cottonwood and Goodding’s willow exhibited vegetative community shifts away from cottonwood/willow following depressed flood plain water tables and changes to duration, intensity, and frequency of flooding (Busch and Smith 1995). 


Maximum canopy height and upper stratum vegetation volume decrease as site water availability declines. Sites with deeper water tables and more intermittent flows had less woodland areal coverage and more shrublands (Lite and Stromberg 2005).


Semiarid plant communities are adapted to short, regular periods of drought; however, when groundwater levels are artificially lowered, there is a fundamental shift in ecosystem function from one buffered from drought by stable groundwater conditions to one sensitive to small changes in precipitation. Elmore et al. (2003) documented a linear decline in native phreatophytic cover followed by an increase in exotic species in some areas when groundwater was pumped down; in the remaining areas, cover was suppressed. 


Horton and Clark (2001) found that decline of native riparian forests downstream of water diversions is often the result of a lack of successful regeneration of native species. Higher drought tolerance allowed tamarisk seedlings to persist in dry soils where willow seedlings died. 


Most researchers agreed that dense, multiage forests declined in abundance and age-class diversity where water availability was less. Cottonwood/willow forests gave way to tamarisk stands as site-average groundwater depths across the flood plain deepened. Conditions were too dry at intermittent-dry streamflow regime sites to allow for establishment of cottonwood and willow seedlings. Tamarisk abundance increased at dry sites, likely due, in part, to reduced competitive interactions with cottonwood and willow trees(Leenhouts et al. 2006). Similarly, Scott et al. studied sustained cottonwood response to water table decline following in-channel sand mining along an ephemeral sandbed stream. Cottonwood demonstrated a threshold response to water table declines in medium alluvial sands and sustained 88 percent mortality over a 3-year period (Scott et al. 1999). 


[bookmark: _Toc350262504]Summary of Riparian Vegetation/Hydrologic Relationships


The San Pedro study, as well as other literature cited, was used as a guide for identifying potential cause-and-effect relationships between hydrologic changes and vegetation changes. The following summarizes the relationships used to conduct the analysis of changes to riparian vegetation in the FEIS:


Hydromesic and mesic trees and shrubs are more common in the presence of perennial streamflow (Fremont cottonwood, Goodding’s willow, Arizona sycamore, tamarisk, tree tobacco, desert willow, netleaf hackberry, velvet mesquite, velvet ash, Arizona walnut). Hydromesic trees (Fremont cottonwood, Goodding’s willow, Arizona sycamore) also show sensitivity to groundwater declines, including mortality. Declines in groundwater and a resulting transition from perennial to intermittent streamflow would decrease recruitment of cottonwood/willow, increase mortality rates, decrease canopy height and vegetation volume, and encourage transition of cottonwood/willow forest to deeper-rooted tamarisk. Similar to cottonwood and willow, tamarisk (also known as saltcedar) thrives in the presence of abundant groundwater, but it can also extend its roots much deeper than cottonwood or willow as the water table drops. 


With respect to surface flow, increasing flood disturbance encourages species richness within cottonwood and willow patches. Various plant types (hydric annuals, mesic annuals, and xeric perennials) also exhibit greater cover with increased flood disturbance. Declines in surface flow would decrease species richness and cover.


Hydric and mesic herbaceous perennials (bulrush, cattail, sacaton grass, and other grasses) and hydric and mesic annuals (rabbitsfoot grass, knotweeds, sweetclover) show greater cover in the presence of perennial streamflow and are also sensitive to groundwater declines. Declines in groundwater and a resulting transition from perennial to intermittent streamflow would lead to mortality and declines in abundance of these plants.


Xeric annuals, perennials, and small shrubs generally show no or slight correlation with perennial flow or sensitivity to groundwater declines.


[bookmark: _Toc350262505]Comments from cooperating agencies on preliminary versions of the FEIS questioned the lack of analysis of riparian processes, including dissipation of energy, cycling of nutrients, removal of elements and compounds, retention of particulates, export of organic carbon, or maintenance of animal communities. All of these are acknowledged as important functions of riparian areas, and that these functions would be lost if riparian areas were impacted. However, for the purposes of analysis in the FEIS, impacts to these functions would result from loss or reduction in health of riparian habitat. Where the FEIS concludes that riparian habitat would be impacted in some manner, there would be a corresponding reduction in the effectiveness of the riparian processes described above, but these riparian processes are not analyzed individually. 


Changes in riparian vegetation would also have indirect effects. Reduction in health of riparian vegetation can increase susceptibility to pests and allow for establishment of invasive species, particularly tamarisk. These in turn can result in increased fuel loads and fire risk, which also increases the risk to nearby healthy riparian areas. Reduction of health of riparian vegetation can also impact surface flow characteristics, like retention and removal of sediment and dissipation of flood flows. The biotic community can be indirectly impacted by changes in nutrient cycling, change in habitat or vegetation cover, and resulting changes in prey base. Changes to the biotic community are addressed in the “Biological Resources” section of this FEIS.


It should also be noted that the assessment of riparian vegetation in this section is meant to provide an analysis of the riparian corridor as a whole. It is understood that certain species or individuals could be more sensitive to hydrologic changes. Specific impacts to special status species are analyzed in more detail in the “Biological Resources” section of this FEIS.


Important Riparian Areas


Important Riparian Areas, as defined by Pima County, are those regulated riparian habitats that have the highest value and can include any of the various classifications of regulated habitat type. They provide critical watershed and water resource management function and landscape linkages and are valued for their higher water availability, vegetation density, connectivity factors, and biological productivity, compared with adjacent uplands (Pima County Regional Flood Control District 2010). A total of 494 acres of Important Riparian Areas is located within the project area, including much of Barrel Canyon and its tributaries. An Important Riparian Area is a regulatory distinction but does not factor into the assessment of riparian impacts in the FEIS.
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Effects on perennial streamflow are addressed primarily through groundwater modeling. Where possible, quantitative assessments have been used. For the most part, however, the threshold of accuracy for the available models (about 5 feet) renders the analysis of groundwater drawdown on distant surface waters qualitative only. Accuracy of the groundwater models is discussed fully in the “Groundwater Quantity” resource section of chapter 3. While limited to qualitative assessment only, the Coronado reviewed available options and determined that the groundwater models remain the most appropriate tool for estimating potential impacts to surface waters (Ugorets, Cope, and Hoag 2012). 


Based on comments from EPA on several preliminary versions of the FEIS, the methods of assessing impacts to both riparian habitat and perennial streamflow were revised. The revised approach addresses the uncertainty related to the groundwater models by assuming a range of groundwater drawdown could occur, and then assessing the resulting impacts to both perennial streamflow and riparian habitat if those drawdowns occurred. This does not alleviate the uncertainties involved, but it allows a more precise assessment of impacts to streamflow and riparian areas, if drawdowns were to occur as predicted. Each assessment of perennial streamflow and riparian habitat includes these categories: Lowest Estimate; Most Likely EstimateEstimate based on Best-Fit Models; Highest Estimate. The lowest estimate is based on the smallest drawdown observed in any of the sensitivity analyses from the groundwater models (see “Predicted Change in Groundwater Levels as a Result of the Mine Pit” part of the Groundwater Quantity resource section). The most likely estimate is the median or middle predicted drawdown from the three groundwater models. The highest estimate is based on the highest drawdown observed in any of the sensitivity analyses from the groundwater models. 


When conducting modeling sensitivity analyses, ranges of values for different input parameters are modeled in various combinations.  Only reasonable values are selected for inclusion in the range of possible values.  Thus, any of the sensitivity analyses can be considered to be reasonable outcomes of the modeling.  However, while reasonable, the sensitivity analyses are not all equally probable to occur.  Model calibration typically results in only one modeling run that is considered to best fit the available real-world hydrologic data (i.e., groundwater levels).  These best-fit modeling runs are those that are described and relied upon  in the “Groundwater Quantity” resource section of chapter 3.  For assessing impacts to streamflow, the “estimate based on best-fit models” represents the best calibrated modeling run from each of the Tetra Tech, Montgomery, and Myers models. 


Actual impacts to streamflow would depend on the specific channel geometry, hydraulic connection with the regional aquifer, and riparian vegetation characteristics. Forest Service policy in the absence of specific data showing otherwise is to assume that water sources are hydraulically connected with groundwater. It has been assumed that both Cienega Creek, and Empire Gulch Gulch, and Gardner Canyon are hydraulically connected with the regional aquifer and that baseflow derives solely from this source. In reality, baseflow is likely to include contributions from regional groundwater and storage in local shallow alluvial aquifers. The relationship between aquifer water levels and streamflow is not linear, but for the purposes of this analysis it is assumed that a drawdown in the regional aquifer would be reflected by a similar change in the depth of flow in the stream.


Channel geometry and flow characteristics are highly variable along a channel, even within short distances. This is evident from the high longitudinal variability exhibited during annual stream presence/absence monitoring conducted within the Pima County Cienega Creek Natural Preserve, which takes place on Cienega Creek Reaches 4 and 5 (see the “Climate Change” part of this resource section).  There is very little detailed channel geometry or flow information anywhere on Upper Cienega Creek, Empire Gulch, or Gardner Canyon with the exception of one USGS streamgage on Upper Cienega Creek (gage no. 09484550, Cienega Creek near Sonoita).  This streamgage has high quality streamflow, stage, and depth of water measurements for the period for record from 2001 through 2013.  This was a period of persistent and severe drought.  This streamgage data allows for detailed analysis of how water levels in the stream react to drought and reacts seasonally.  








For the purposes of analyzing impacts to Upper Cienega Creek, Empire Gulch, and Gardner Canyon, predicted drawdowns the predicted modeled drawdowns are superimposed on the actual period of record from the Cienega Creek streamgage.  Once drawdowns are superimposed, two metrics are calculated:  the probability or average number of days per year the stream would be dry, and the probability of average number of days per year the stream would experience extremely low-flow conditions (defined as depths of water less than 0.2 feet).  For Upper Cienega Creek, additional corrections are made to account for potential loss of contributing surface flow from Empire Gulch and Gardner Canyon. Details of the analysis methodology, including detailed calculations of impacts, is contained in the project record (CITE GARRETT MEMO 103013).





For the purposes of this analysis, a variety of sources were consulted to construct a theoretical stream cross section, including field studies on the Las Cienegas Natural Conservation Area, point depth/flow measurements collected along with water quality samples, and USGS stream gage flow/depth data (gage no 09484550, Cienega Creek near Sonoita). A review of these sources is included in the record  ADDIN EN.CITE <EndNote><Cite><Author>SWCA Environmental Consultants</Author><Year>2013</Year><RecNum>24446</RecNum><record><rec-number>24446</rec-number><foreign-keys><key app="EN" db-id="rx9ap0wwhzsrxkevts2595ekpdpst9zfz9d5">24446</key></foreign-keys><ref-type name="Report">27</ref-type><contributors><authors><author>SWCA Environmental Consultants,</author></authors></contributors><titles><title>Review of Available Depth of Flow Information on Cienega Creek and Empire Gulch</title><secondary-title>Memorandum to file from Chris Garrett, SWCA Environmental Consultants</secondary-title></titles><dates><year>2013</year></dates><pub-location>Phoenix, Arizona</pub-location><publisher>SWCA Environmental Consultants. August 29</publisher><urls></urls></record></Cite></EndNote>(SWCA Environmental Consultants 2013j). Based on these sources, typical water depth under baseflow conditions in the reaches of Upper Cienega Creek and Empire Gulch is assumed to be 0.6 feet, with a typical range between 0.2 and 1.2 feet. Changes due to groundwater drawdown are applied to this generalized model in order to assess impacts to perennial streamflow.


[bookmark: _Toc350262507]Timeframes for Impacts


As described in the “Groundwater Quantity” resource section, groundwater impacts from pit dewatering were modeled for extremely long periods of time, up to 1,000 years or more, in order to allow the aquifer to come to equilibrium. Uncertainty of modeling results increases with time. For the purposes of analysis of perennial streamflow, seeps and springs, and riparian habitat, it was useful to consider two different timeframes: near term and long term. 


Near-term impacts are defined as those occurring during the active mine life and up to 50 years after final reclamation and closure. Long-term impacts are defined as those that occur beyond 50 years after final reclamation and closure and up to 1,000 years after final reclamation and closure. 


Near-term impacts have a higher level of certainty. Long-term impacts are less certain or even speculative, not only because the uncertainty of the model results increases with time but because the cumulative effects from other future actions and climate change are entirely unpredictable during these long timeframes.


[bookmark: _Toc350262508]Outstanding Arizona Waters Analysis


The analysis of potential impacts to Outstanding Arizona Waters focuses on three generalized reaches: Lower Davidson Canyon (Reach 4 on Figure 67), Lower Cienega Creek (Reach 4 and 5 on Figure 67), and Upper Cienega Creek (Reaches 1, 2, and 3 on Figure 67). Regulatory requirements associated with Outstanding Arizona Waters relate primarily to antidegradation of water quality. Based on public concern, the Coronado determined that a more extensive analysis is warranted above and beyond strictly observing regulatory requirements related to surface water quality. The Coronado determined that relying strictly on this regulatory threshold would not meet the hard look standard required under NEPA.


To construct a comprehensive analysis of impacts, the original nominations for Davidson Canyon and Cienega Creek were reviewed for the characteristics that make these waters unique (Fonseca et al. 1990; Pima Association of Governments Watershed Planning 2005). In general, the following characteristics were identified as justification for nomination: presence of perennial waters; free-flowing condition; good water quality; exceptional recreational or ecological significance, including bird watching, geology, aesthetics, educational use, and use as a wildlife corridor; association with threatened and endangered species, with water quality and quantity being essential to the maintenance and propagation of these species; and for Lower Davidson Canyon, the contribution to streamflow in Lower Cienega Creek through surface or subsurface flow.


For the analysis of Outstanding Arizona Waters, the potential of the proposed mine to affect the following characteristics has been analyzed:


Change in the presence of perennial spring or streamflow. For Lower Davidson Canyon and Upper and Lower Cienega Creek, the expected groundwater drawdown associated with the mine pit could have the potential to affect spring or streamflow. For Lower Davidson Canyon and the portion of Lower Cienega Creek downstream of the confluence with Davidson Canyon, the mine site also has the potential to affect stormwater runoff volume.


Change in groundwater quality. For all three reaches, there is the potential to directly affect groundwater quality.


Change in surface water quality. For Upper Cienega Creek, there is no direct potential to affect surface water quality, unless changes in streamflow indirectly affect aspects of water quality (temperature, for instance). For Lower Davidson Canyon and the portion of Lower Cienega Creek downstream of the confluence with Davidson Canyon, there is the potential to directly affect surface water quality through stormwater runoff. This includes the ability to meet regulatory standards for antidegradation of existing water quality and regulatory standards for bottom deposits and biological integrity for wadeable, perennial streams. These regulatory standards are discussed later in this section.





Change in riparian vegetation. For all three reaches, there is the potential to indirectly affect riparian vegetation as a result of changes in either groundwater levels or surface waterflow.


Change in geomorphology. Changes in the surface flow regime could indirectly affect Lower Davidson Canyon and the portion of Lower Cienega Creek downstream of the confluence with Davidson Canyon.


Change in contributions of subflow from Lower Davidson Canyon into Lower Cienega Creek.


The analysis of potential impacts to Outstanding Arizona Waters necessarily draws on analyses conducted in numerous other resource sections of this EIS. These analyses are summarized but not repeated in their entirety: analyses of groundwater quality and surface water quality are contained in those resource sections; analysis of geomorphology is contained in the “Surface Water Quality” resource section; analysis of subflow into Cienega Creek is contained in the “Groundwater Quantity” resource section; and analysis of perennial flows and riparian vegetation is detailed elsewhere in this “Seeps, Springs, and Riparian Areas” resource section. 


[bookmark: _Toc350261236][bookmark: _Toc350262509][bookmark: _Toc360527749]Scientific Uncertainty and Professional Disagreement


Beginning with the DEIS, and with several preliminary versions of the FEIS, the analysis methodology and conclusions with respect to potential impacts to perennial streams and riparian areas has been reviewed and commented on by cooperating agencies.  Significant disagreement about the severity of impacts that could occur to perennial streams has arisen, notably from USEPA and BLM.  In general, this disagreement has centered on two factors:  the application of the groundwater models to predict impacts on distant perennial streams, and the consideration of exacerbating factors like drought, climate change, and seasonality.  


The analysis of potential impacts to streamflow in this section has been refined in an attempt to remove subjectivity and address uncertainty.  The analysis has two components.  First, the impact of predicted drawdown from the mine is assessed against existing baseline conditions in the perennial streams of interest; these existing baseline conditions are represented by real water level measurements collected on Cienega Creek over a twelve year period (2001 – 2012).  The inherent uncertainty in the modeling has been accommodated by presenting a range of results (low, best-fit, high) as previously described.


The second part of the analysis is to recognize that there are other exacerbating trends or factors that could increase the severity or probability of impacts.  Several of these were identified by USEPA (CITE LEIDY EMAIL 102513):


· Ten federally listed endangered and threatened plant and animal species, several of which are obligate aquatic, survive within the Rosemont project impact and assessment areas. By definition these species populations are already at risk of local extinction, extirpation, or further population declines under current environmental conditions. 


·  The long-term trend in surface flows in Lower Cienega Creek is one of continuing decline due to several factors, which may include increasing domestic groundwater pumping and persistent natural drought. One consequence of declining ground and surface water availability is a continuing long-term, decreasing trend in the length of available wetted stream channel along Cienega Creek. 


·  In response to decreased ground and surface water availability, Pima County has documented changes in the species composition of riparian communities from hydro- and mesoriparian communities to more xeric plant communities. Such changes signal that the system may be close to an ecological tipping point wherein there will be large scale, landscape-level changes from wetter- toward drier-end riparian communities. 


         Climate models predict a trend of increasing temperatures, decreasing precipitation, and increased periods of prolonged drought in the arid American Southwest. This will lead to less available surface and ground water for use by species dependent on these resources.


These exacerbating factors are incorporated in three places in this document.  The assessment of impacts under the No Action alternative takes into account ongoing trends, including the current drought and observed reductions in surface water availability.  The “Climate Change” part of this section (and other resource sections) addresses predicted changes in temperature and precipitation.  The “Effect on Perennial Streamflow” part of this section discusses how these exacerbating factors could change the predictions under existing baseline conditions.



Summary of Effects by Issue Factor by Alternative
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Table 108 presents the summary comparison of impacts from each alternative.
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[bookmark: _Toc360530194]Table 108. Summary of effects


			Issue Factor


			No Action


			Proposed Action


			Phased Tailings


			Barrel


			Barrel Trail


			Scholefield-McCleary





			Issue 3D.2: Number of stream miles changed from intermittent/
perennial flow status to ephemeral flow status as a result of the project


			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Empire Gulch, about 3 miles impacted 


Low estimate:  no change up to 150 years after closure, ephemeral by 1,000 years after closure.


Best-fit models:  mixed results up to 150 years after closure, ephemeral by 1,000 years after closure


High estimate:  ephemeral by 50 years after closure.


Cienega Creek, about 20 miles impacted 


Low estimate:  no change predicted.


Best-fit models:  no change predicted up to 150 years after closure.  Mixed results at 1,000 years, ranging from no change to ephemeral.


High estimate: no change predicted up to 50 years after closure; intermittent by 150 years after closure; ephemeral by 1,000 years after closure.


Davidson Canyon: No change predicted.


Gardner Canyon, about 1 mile impacted 


Low estimate: No change predicted.


Best-fit models:  no change predicted up to 150 years after closure.  Mixed results at 1,000 years, ranging from no change to ephemeral.  


High estimate:  no change predicted up to 50 years after closure; intermittent by 150 years after closure; ephemeral by 1,000 years after closure


Some intermittent streams associated with springs in Sycamore Canyon (north), Sycamore Canyon (south), Box Canyon, and Mulberry Canyon may be impacted.


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action





			Issue 3D.3: Quantitative assessment of potential lowering of the water table/reduced groundwater flow to Davidson Canyon and Cienega Creek that results in permanent changes in flow patterns and that may affect their Outstanding Arizona Water designations and current designated uses


			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Cienega Creek: Up to 50 years after closure of them mine, no predicted effects 


At 150 years after closure, predictions suggest that there may be reductions in flow and increased duration of extremely low flow conditions, but stream would continue to function as a perennial stream.


At 1,000 years after closure, predictions are mixed, with anything from Upper Cienega Creek continuing to function as a perennial stream to being completely converted to an ephemeral system.


None predicted


Davidson Canyon: None predicted; reduction in surface runoff could change recharge to shallow alluvial aquifer; distance downstream makes impacts highly uncertain. Some water quality constituents potentially elevated in runoff, but potential is mitigated by waste rock segregation procedures.


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action





			Issue 4.1: Acres of riparian areas disturbed, by vegetation classification 





			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Pima County Mapped Riparian Habitat directly disturbed = 686 acres


Barrel Canyon = 162 acres of xeroriparian habitat expected to be indirectly impacted with high certainty


Empire Gulch = 407 acres of hydroriparian habitat could be indirectly impacted


Davidson Canyon (Reach 2) = 502 acres of xeroriparian habitat expected to be indirectly impacted with moderate certainty 


No riparian habitat is expected to be indirectly impacted along Cienega Creek, Gardner Canyon, or lower Davidson Canyon


An additional 14 riparian areas associated with springs would be directly or indirectly disturbed with high certainty; and an additional 35 riparian areas associated with springs may be indirectly disturbed but with less certainty


			Pima County Mapped Riparian Habitat directly disturbed = 649 acres 


Indirect impacts to Barrel Canyon, Empire Gulch, Davidson Canyon, and Cienega Creek are the same as for proposed action


Riparian impacts associated with springs are the same as for proposed action





			Pima County Mapped Riparian Habitat directly disturbed = 


588 acres


Indirect impacts to Barrel Canyon, Empire Gulch, Davidson Canyon, and Cienega Creek are the same as for proposed action


An additional 13 riparian areas associated with springs would be directly or indirectly disturbed with high certainty; and an additional 36 riparian areas associated with springs may be indirectly disturbed but with lower certainty





			Pima County Mapped Riparian Habitat directly disturbed = 


633 acres


Indirect impacts to Barrel Canyon, Empire Gulch, Davidson Canyon, and Cienega Creek are the same as for proposed action


Riparian impacts associated with springs are the same as for Barrel Alternative





			Pima County Mapped Riparian Habitat directly disturbed = 


631 acres


Indirect impacts to Barrel Canyon, Empire Gulch, Davidson Canyon, and Cienega Creek are the same as for proposed action;


an additional 19 riparian areas associated with springs would be directly or indirectly disturbed with high certainty; and an additional 32 riparian areas associated with springs may be indirectly disturbed but with lower certainty








			Issue 4.2: Number of seeps and springs degraded or lost


			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Seven springs directly lost due to surface disturbance;


10 springs highly likely to be indirectly impacted due to drawdown;


59 springs may be indirectly impacted due to drawdown, but water source is unknown;


19 springs unlikely to be impacted


			Eight springs directly lost due to surface disturbance;


nine springs highly likely to be indirectly impacted due to drawdown;


59 springs may be indirectly impacted due to drawdown, but water source is unknown;


19 springs unlikely to be impacted


			Five springs directly lost due to surface disturbance;


11 springs highly likely to be indirectly impacted due to drawdown;


60 springs may be indirectly impacted due to drawdown, but water source is unknown;


19 springs unlikely to be impacted


			Same as for Barrel Alternative


			Thirteen springs directly lost due to surface disturbance;


9 springs highly likely to be indirectly impacted due to drawdown;


56 springs may be indirectly impacted due to drawdown, but water source is unknown;


17 springs unlikely to be impacted





			Issue 4.3: Change in the function of riparian areas


			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed 


			Hydroriparian habitat along Empire Gulch could transition to mesoriparian or xeroriparian, although this is highly uncertain


Pockets of mesoriparian habitat along Davidson Canyon (Reach 2) could transition to mesoriparian or xeroriparian with moderate certainty


Xeroriparian habitat in lower Barrel Canyon highly certain to experience reduced vitality, extensiveness, and health and to transition to lesser quality habitat


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action





			Issue 4.4: Qualitative assessment of ability to meet legal and regulatory requirements for riparian areas


			Increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Six criteria assessed for impacts to Outstanding Arizona Waters.  Cienega Creek: no change in criteria up to 50 years after closure, some risk of water quality changes 150 years after closure, mixed predictions at 1,000 years after closure.  Davidson Canyon:  full analysis of ability to meet regulatory requirements Davidson Canyon is not possible, but screening analysis suggests sulfate and molybdenum may be elevated in stormwater. This potential is mitigated by several safety factors, including waste rock segregation requirements. 





			Same as for proposed action


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action
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Affected Environment


[bookmark: _Toc286671320][bookmark: _Toc304898665][bookmark: _Toc350262511][bookmark: _Toc360527751]Relevant Laws, Regulations, Policies, and Plans


Relevant laws, regulations, policies, and plans applicable to riparian habitat are discussed in the “Surface Water Quantity” and “Surface Water Quality” resource sections of this chapter.


[bookmark: _Toc350262512]Outstanding Arizona Waters


Outstanding Arizona Waters are classified by the Director of the ADEQ and are specifically identified by rule (AAC R18-11-112). The primary consideration given to Outstanding Arizona Waters consists of special protections against degradation, known as the Tier 3 Anti-Degradation criteria (AAC R18-11-107D and R18-11-107.01C).


Tier 3 Anti-Degradation criteria include several specific requirements:


New or expanded point-source discharges cannot be made directly to an Outstanding Arizona Water;


Water quality of a discharge to a tributary of, or upstream of, an Outstanding Arizona Water shall not degrade existing water quality in the Outstanding Arizona Water; and


A discharge regulated under Section 404 of the CWA that may affect existing water quality of an Outstanding Arizona Water requires a water quality certification from the ADEQ. 


In addition, while not specific to Outstanding Arizona Waters, there are also regulatory requirements specific to wadeable, perennial streams (AAC R18-11-108.01 and R-18-11-108.02). These requirements pertain to biological integrity and bottom deposits. 


With respect to the Outstanding Arizona Water in Davidson Canyon, degradation of existing water quality is prohibited, but the reach may not meet the definitions of a wadeable, perennial stream 
(AAC R-18-11-101). With respect to the Outstanding Arizona Water in Upper and Lower Cienega Creek, both anti-degradation and wadeable, perennial standards would need to be met.


[bookmark: _Toc350262513][bookmark: _Toc360527752]Existing Conditions 


[bookmark: _Toc350262514]Seeps and Springs


As previously discussed, to reduce uncertainty in the springs inventory, in 2011 and 2012 WestLand Resources Inc. conducted field surveys of 104 springs identified within the analysis area, including all springs analyzed in the DEIS (WestLand Resources Inc. 2012j). Field data collected included survey data, photo documentation, coordinates, elevation, presence of surface water, presence of riparian vegetation, presence of stock watering infrastructure, and description of field efforts. The results of these efforts highlight the uncertainty associated with the springs inventory:


WestLand Resources Inc. could not survey 22 of the 104 springs because of access constraints; they were either in extremely remote locations or on private property. For the purposes of this analysis, all 22 of these unsurveyed springs remain in the inventory of springs to be considered. They are assumed to exist in functional condition in the location noted. 


The existence of 24 out of the 104 springs could not be verified in the field because the springs could not be located. However, because of field observations (evidence of water staining, tufa deposits, historic stock watering infrastructure, or remnants of more dense vegetation in the vicinity of the presumed spring location), not all of these springs were eliminated from the analysis in the FEIS. It was determined that 16 of these springs are likely intermittent in nature, and these were kept in the springs inventory for analysis. The remaining eight springs were assumed to be transient seeps or to reflect a recording error and were removed from the inventory.


In all, 95 springs remain in the springs inventory analyzed in this section (figure 69). Detailed seeps and springs observation data obtained during the period 2006 through 2012 are shown in table 109 where available.


Little historical information has been consistently collected from these springs with respect to flow quantity, frequency, or water quality; data are limited primarily to observations and sampling in 1975 and again from 2006 through 2012. Little can be said about the long-term seasonal variation in these springs; however, in the discharge measurements collected, all the springs exhibited very low rates of discharge. None of the springs in the vicinity of the project area are particularly large; most have flow of less than 1 gallon per minute. Based on the monitoring period, the following springs appear likely to have perennial flow and, therefore, are likely tied to the regional aquifer: Rosemont, Helvetia, Sycamore, Questa, Deering, Lower Mulberry, Mulberry, Fig Tree, McCleary Dam, and McCleary No. 2. Isotopic water quality samples are generally mixed with the exception of those for Questa Spring, which appears to have a signature strongly suggesting a regional water source. However, the isotopic signatures do not rule out contribution from the regional aquifer for any of the other springs listed. Several of the seeps and springs in the analysis area have been developed in the past for stock use, and all of the springs are assumed to be being used for stock and wildlife watering as well as for recreational purposes. 


[image: ]


[bookmark: _Toc350262515][bookmark: _Toc360528759]Figure 69. Seeps and springs within the analysis area


[bookmark: _Toc360530195]Table 109. Seeps, springs, and other water features within the analysis area


			ID


			Spring


(Cadastral Location)


			Elevation (feet)


			Observed Flow Rate 
and Characteristics*


			Data Source





			1


			Barrel Spring


[D-18-16 14cab]


			4,278


			Spring observed from 2007 to 2011; long periods with no flow; observed flow up to 1 cubic foot per second


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper Company (2012f); WestLand Resources Inc. (2007b; 2012j)





			2


			Basin Spring


[D-19-15 11bab]


			5,018


			Evidence of water not observed (summer 2011); riparian vegetation present


			USGS (2013c); WestLand Resources Inc. (2011k)





			3


			Batamout Spring 


[D-18-16 8ba]


			5,044


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			4


			Bee Spring


[D-18-16 31bb]


			5,129


			Improved. Small seep, <1 gallon per minute (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			5


			Big Spring


[D-18-16 18caa]


			4,653


			No flow but some evidence of water observed; no riparian vegetation present (summer 2011)


			USGS (2013a); WestLand Resources Inc. (2011k)





			6


			Bobo Spring


[D-17-17 21d]


			3,980


			Unknown; spring not located or observed


			USGS (2013a)





			7


			Bootlegger Spring


[D-17-18 31cc]


			4,101


			Unknown; spring not located or observed


			USGS (2013c)





			8


			Bowman Spring


[D-19-15 13ac]


			5,156


			Improved; no riparian vegetation present (summer 2011)


			USGS (2013c); WestLand Resources Inc. (2011k)





			9


			Box Canyon Spring - Stock Drinker No. 1


[D-19-15 12ba]


			4,885


			Spring improved, water intermittently present; riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			10


			Box Canyon Spring - Stock Drinker No. 2


[D-19-15 12ba]


			4,890


			Spring improved, water intermittently present; riparian vegetation present


			WestLand Resources Inc. (2012j)





			11


			California Mine Spring


[D-17-17 19db]


			3,849


			Unknown; spring not located or observed


			USGS (2013c); WestLand Resources Inc. (2012j)





			12


			Chavez Spring


[D-18-15 14dbb]


			4,407


			Water present (summer 2011); riparian vegetation present


			WestLand Resources Inc. (2012j)





			13


			Cold Water Spring


[D-18-17 23dbc]


			4,240


			Unknown; spring not located or observed


			ADWR (2005)





			14


			Cow Spring


[D-17-16 19dca]


			4,108


			Unknown; spring not located or observed


			ADWR (2005)





			15


			Crucero Spring No. 1


[D-18-16 9cbd]


			4,800


			No water present (summer 2011); riparian vegetation present


			WestLand Resources Inc. (2012j)





			16


			Crucero Spring No. 2


[D-18-16 9cbd]


			4,751


			Spring observed from 2008 to 2011; long periods without flow; flow observed up to 1.6 gallons per minute; no riparian vegetation present


			Rosemont Copper Company (2012f); WestLand Resources Inc. (2012j)





			17


			Dam Spring


[D-17-16 32aac]


			4,351


			Unknown; spring not located or observed


			ADWR (2005)





			18


			Davidson Spring


[D-17-17 19ac]


			3,891


			Unknown; spring not located or observed


			Tetra Tech (2010a)





			19


			Deering Spring


[D-19-15 1dbd]


			5,277


			Spring observed from 2008 to 2011; consistent flow observed up to 1.59 gallons per minute; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper Company (2012f); WestLand Resources Inc. (2012j)





			20


			Diesler Spring


[D-18-15 24cc]


			4,830


			No water present (summer 2012); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			21


			Escondido Spring


[D-16-17 30a]


			3,341


			Spring observed from 2010 to 2011; consistently dry; reports of perennial flow in channel historically


			Pima Association of Governments Watershed Planning (2005); Rosemont Copper Company (2012f); Tetra Tech (2010a); WestLand Resources Inc. (2012j)





			22


			Feliz Spring


[D-18-15 35ba]


			5,121


			Damp, with possible evidence of water (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			23


			Fence Spring


[D-17-15 35bdb]


			3,676


			Unknown; spring not located or observed


			ADWR (2005)





			24


			Fig Tree Spring


[D-18-16 19abb]


			5,068


			Spring observed from 2008 to 2011; consistent presence of water with minor dry periods; supports wetland area of approximately 0.5 acre


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper Company (2012f); WestLand Resources Inc. (2010c; 2012j)





			25


			Heiter Spring


[D-18-15 1ddb]


			4,151


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k) 





			26


			Helvetia Spring


[D-18-15 14dba]


			4,570


			Spring observed from 2009 to 2011; consistent flow observed up to 3.7 gallons per minute; riparian vegetation present


			Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			27


			Hilton Spring


[D-17-17 32caa]


			4,255


			Unknown; spring not located or observed


			ADWR (2005)





			28


			Horse Pasture Spring


[D-18-16 15aa]


			4,333


			Evidence of water not observed (summer 2011); riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2011k) 





			29


			HQ Water Spring


[D-18-16 16cd]


			4,614


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			30


			Indian Spring


[D-17-15 36cbc]


			3,990


			Unknown; spring not located or observed


			ADWR (2005)





			31


			La Cholla Spring


[D-18-16 5cba]


			5,169


			Improved; flow observed (fall 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			32


			Little Indian Spring


[D-17-15 36cbc]


			3,990


			Unknown; spring not located or observed


			ADWR (2005)





			33


			Locust Spring 


[D-19-15 1bdb]


			5,468


			Spring observed from 2008 to 2011; mostly dry with occasional flowing water; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			34


			Lower Mulberry Spring


[D-18-16 9dbb]


			4,679


			Spring observed from 2008 to 2011; consistent presence of water; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f)





			35


			McCleary Dam


[D-18-16 29bda]


			4,761


			Spring observed from 2008 to 2011; consistent flow observed up to 8 gallons per minute; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			36


			McCleary No. 1


[D-18-16 30abc]


			4,987


			Spring observed from 2006 to 2011; long periods with no flow; flow observed up to 1 gallon per minute; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Pearce (2007); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2012j)





			37


			McCleary No. 2 


[D-18-16 19cdd]


			5,085


			Spring observed from 2006 to 2011; consistent presence of water; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2012j)





			38


			Mescal Spring


[D-17-17 21a]


			4,014


			Unknown; spring not located or observed


			USGS (2013a)





			39


			Mesquite Flat Spring


[D-18-16 7aaa]


			4,709


			Presence of water observed (fall 2011); riparian vegetation present


			USGS (2013c); WestLand Resources Inc. (2012j)





			40


			Mine Water Spring


[D-19-15 24dc]


			5,401


			Improved; evidence of water not observed and no riparian vegetation present (summer 2011)


			ADWR (2005); WestLand Resources Inc. (2011k)





			41


			Mudhole Spring


[D-18-16 17bb]


			4,715


			No flow; ground moist; some riparian vegetation present (summer 2011)


			ADWR (2005); WestLand Resources Inc. (2011k)





			42


			Mueller Spring


[D-18-16 29cc]


			4,838


			Improved; evidence of water not observed and no riparian vegetation present (summer 2011)


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			43


			Mulberry Canyon


[D-18-16 16a] 


			4,511


			Wetted area in channel; riparian vegetation present (summer 2012)


			WestLand Resources Inc. (2012j)





			44


			Mulberry Spring


[D-18-16 9abc]


			4,927


			Spring observed from 2008 to 2011; consistent presence of water; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f)





			45


			Oak Spring


[D-18-16 17bbc]


			4,881


			Standing pool; riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			46


			Ojo Blanco Spring


[D-18-16 5cd]


			5,012


			Improved; riparian vegetation present; presence of water observed (summer 2011)


			USGS (2013a); WestLand Resources Inc. (2011k)





			47


			Ophir Gulch Well


[D-19-15 24dd]


			5,321


			 Water about 1 to 1.5 meters below ground level (summer 2012)


			WestLand Resources Inc. (2012j)





			48


			Paja Verde Spring


[D-19-15 23ca]


			5,546


			Evidence of water not observed and no riparian vegetation present (summer 2011)


			USGS (2013a)





			49


			Papago Spring (No. 2)


[D-18-16 16bba]


			4,800


			Spring observed from 2008 to 2011; long periods without flow; flow observed up to 3.57 gallons per minute; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			50


			Peligro Adit


[D-18-15 24dcc]


			5,010


			Spring observed from 2008 to 2011; consistent flow observed but has been dry since 2010; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			51


			Proctor Box Spring


[D-19-15 12bc]


			4,841


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			52


			Questa Spring


[D-18-16 27ddd]


			4,604


			Small pond present; spring observed from 2007 to 2011; consistent flow observed up to 0.3 gallon per minute; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Pearce (2007); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2012j)





			53


			Rock Spring


[D-18-16 6ddd]


			5,074


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			54


			Rockhouse Spring


[D-18-17 10cda]


			4,490


			Unknown; spring not located or observed


			ADWR (2005)





			55


			Rosemont Spring


[D-18-16 32bbc]


			4,922


			Spring observed from 2007 to 2011; consistent flow observed up to 0.79 gallon per minute; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Pearce (2007); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2012j)





			56


			Ruelas Spring


[D-18-15 35bdc]


			5,029


			Spring observed from 2008 to 2011; consistently dry with occasional dampness; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			57


			Ruelas Spring Number Two and Three


[D-18-15 26aa]


			4,827


			No flow, but presence of water observed (summer 2012); no riparian vegetation present


			USGS (2013a); WestLand Resources Inc. (2012j)





			58


			Rust Spring


[D-18-15 1acb]


			4,212


			Unknown; spring not located or observed


			ADWR (2005)





			59


			Sanford Spring


[D-18-17 15daa]


			4,322


			Unknown; spring not located or observed


			ADWR (2005)





			60


			Scholefield No. 1 Spring


[D-18-16 16ccc]


			4,747


			Spring observed from 2007 to 2011; consistently dry; wetland area present (0.3 acre)


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2010c; 2012j)





			61


			Scholefield No. 2 Spring


[D-18-16 17adb]


			4,883


			Spring observed from 2007 to 2011; long periods without flow; flow observed up to 1.3 gallons per minute; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2007b)





			62


			Scholefield No. 3 Spring


[D18-16 17caa]


			5,117


			Most recent observations show flow <1 gallon per minute; ground moist; no riparian vegetation present


			WestLand Resources Inc. (2007b; 2011k; 2012j)





			63


			Shamrod Spring


[D-18-15 14bcd]


			4,122


			Evidence of water not observed (summer 2011); riparian vegetation present


			WestLand Resources Inc. (2012j)





			64


			Siphon Spring


[D-17-16 31cda]


			4,535


			Unknown; spring not located or observed


			ADWR (2005); WestLand Resources Inc. (2012j)





			65


			Soldier Spring


[D-18-15 25bb]


			4,848


			Evidence of water not observed and no riparian vegetation present (summer 2012)


			ADWR (2005); WestLand Resources Inc. (2012j)





			66


			SS-2 (Casita Spring)


[D-18-15 13aab]


			4,470


			Spring observed for 6 months in 2008; no flow or evidence of flow observed; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			67


			SW


[D-19-15 1bbb]


			5,540


			Spring observed from 2008 to 2011; mostly dry with occasional dampness; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			68


			Sycamore Spring


[D-18-15 12dba]


			4,211


			Spring observed from 2008 to 2011; consistent flow or standing water in sump; flow observed up to 1.3 gallons per minute; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			69


			Tree Spring


[D-18-16 8acc]


			4,915


			No water present (summer 2011) but some evidence of past presence of water; some riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			70


			Tub Spring


[D-18-16 6dd]


			4,837


			Presence of water observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			71


			Tunnel Spring


[D-17-16 32cb]


			4,436


			Unknown; spring not located or observed


			USGS (2013c)





			72


			Tunnel Spring # 2


[D-17-16 31bbd]


			4,039


			Unknown; spring not located or observed


			ADWR (2005)





			73


			Unnamed Spring (South of Deering Spring)


[D-19-15 1d]


			5,236


			Evidence of water not observed (summer 2012); riparian vegetation present


			WestLand Resources Inc. (2012j)





			74


			Unnamed Spring (in Box Canyon)


[D-19-15 11a]


			4,772


			Pool of water and riparian vegetation observed (2011 and 2012)


			WestLand Resources Inc. (2012j)





			75


			Reach 2 Spring


[D-17-17 6bd]


			3,518


			Spring observed from 2010 to 2011; mostly dry with occasional flow or standing water; reports of perennial flow in channel historically; riparian vegetation present


			Pima Association of Governments Watershed Planning (2005); Rosemont Copper (2012f); Tetra Tech (2010a); WestLand Resources Inc. (2012j)





			76


			Unnamed Spring 
(in South Sycamore Canyon)


[D-19-15 01c]


			5,072


			 Pool of water and riparian vegetation observed (2011 and 2012)


			WestLand Resources Inc. (2012j)





			77


			Unnamed Spring 
No. 1


[D-18-15 23ba]


			4,413


			Unknown; spring not located or observed


			Pearce (2007)





			78


			Unnamed Spring 
No. 12


[D-18-17 6ac]


			4,398


			Unknown; spring not located or observed


			USGS (2013c)





			79


			Unnamed Spring 
No. 13


[D-18-15 34aa]


			4,830


			Presence of water observed (summer 2011); no riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			80


			Unnamed Spring 
No. 14


[D-18-16 21bc]


			4,637


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			81


			Unnamed Spring 
No. 16


[D-17-15 36cc]


			4,138


			Unknown; spring not located or observed


			ADWR (2005)





			82


			Unnamed Spring 
No. 17


[D-18-16 8ac]


			4,993


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			83


			Unnamed Spring 
No. 18


[D-18-15 13ac]


			4,657


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			84


			Unnamed Spring 
No. 2


[D-18-16 30cd]


			5,152


			Standing pool; no riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2011k; 2012j)





			85


			Unnamed Spring 
No. 20


D-17-16 31cd]


			4,526


			Unknown; spring not located or observed


			ADWR (2005)





			86


			Unnamed Spring 
No. 21


[D-18-16 6dc]


			4,805


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			87


			Unnamed Spring 
No. 22


[D-18-16 7da]


			4,552


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			88


			Unnamed Spring 
No. 24


[D-18-16 8ca]


			4,759


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			89


			Unnamed Spring 
No. 3


[D-18-16 30cd]


			5,101


			Presence of water observed (spring 2012); no riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2012j)





			90


			Unnamed Spring 
No. 4


[D-18-16 26bc]


			4,536


			Presence of water observed (summer 2011); riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2011k)





			91


			Unnamed Spring 
No. 5


[D-18-16 29ab]


			4,810


			Presence of water observed (spring 2012); riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2011k; 2012j)





			92


			Unnamed Spring 
No. 7


[D-17-17 28b]


			4,167


			Unknown; spring not located or observed


			USGS (2013c)





			93


			Upper Empire Gulch Spring


[D-19-17 18aad]


			4,610


			Presence of water observed (spring 2012); riparian vegetation present


			WestLand Resources Inc. (2012j)





			94


			Water Develop Spring


[D-18-16 17ab]


			4,846


			Improved; standing pool; riparian vegetation present (summer 2011)


			ADWR (2005); WestLand Resources Inc. (2011k)





			95


			Zackendorf Spring


[D-18-15 14ada]


			4,539


			Flow observed in summer 2011, spring 2012, and summer 2012; riparian vegetation present


			WestLand Resources Inc. (2012j)








* Flow rate as observed in 2008 and 2009 by WestLand Resources Inc., Montgomery and Associates, or Tetra Tech, or in 2011 and 2012 by WestLand Resources Inc. (2012j). 


[bookmark: _Toc350262516]Riparian Areas


Riparian areas mapped by Pima County within the analysis area are summarized in table 110. As noted previously, it was determined that several reaches varied from the Pima County classification. These are explicitly noted in table 110; specific evidence and rationale are discussed below.



[bookmark: _Toc360530196]Table 110. Riparian affected environment


			Reach


			Acres of 
Riparian Habitat


			Pima County Riparian Habitat Classification


			Species Types Present





			Cienega Creek 1


			695.13


			Hydroriparian


			Cottonwood and Goodding’s willow*





			Cienega Creek 1


			364.69


			Xeroriparian B


			Large mesquites and scrub mesquites with scattered cottonwoods*





			Cienega Creek 2


			2,086.96


			Hydroriparian


			Mature cottonwood and Goodding’s willow*





			Cienega Creek 2


			323.98


			Xeroriparian B


			Acacia, desert willow, ironwood, paloverde, mesquite, soapberry†





			Cienega Creek 2


			65.58


			Xeroriparian C


			Acacia, desert willow, ironwood, paloverde, mesquite, soapberry†





			Cienega Creek 3


			382.27


			Hydroriparian


			Mature cottonwood and Goodding’s willow with young velvet ash*





			Cienega Creek 3


			35.88


			Xeroriparian B


			Mesquite and netleaf hackberry*





			Cienega Creek 3


			126.96


			Xeroriparian C


			Mesquite with desert broom and burrobrush*





			Cienega Creek 3


			0.78


			Xeroriparian D


			Acacia, desert willow, ironwood, paloverde, mesquite, soapberry†





			Cienega Creek 4


			11.15


			Xeroriparian A


			Mature mesquite and netleaf hackberry*





			Cienega Creek 4


			179.52


			Xeroriparian B


			Mesquites with burrobrush*





			Cienega Creek 4


			656.81


			Xeroriparian C


			Less dense mesquites with burrobrush*





			Cienega Creek 4


			38.58


			Xeroriparian D


			Acacia, desert willow, ironwood, paloverde, mesquite, soapberry†





			Cienega Creek 4


			2138.93


			Hydroriparian


			Mature cottonwoods and ash with some Goodding’s and seep willow*





			Cienega Creek 5


			4.86


			Xeroriparian A


			Mesquite*





			Cienega Creek 5


			21.75


			Xeroriparian B


			Mesquites with burrobrush*





			Cienega Creek 5


			168.15


			Xeroriparian C


			Less dense mesquites with desert broom and burrobrush*





			Cienega Creek 5


			49.91


			Xeroriparian D


			Acacia, desert willow, ironwood, paloverde, mesquite, soapberry†





			Cienega Creek 5


			463.95


			Hydroriparian


			Cottonwood and willow gallery forest*





			Gardner Canyon 1


			422.26


			Xeroriparian B


			Acacia, desert willow, ironwood, paloverde, mesquite, soapberry†





			Gardner Canyon 1


			381.08


			Xeroriparian C


			Acacia, desert willow, ironwood, paloverde, mesquite, soapberry†





			Gardner Canyon 1


			523.96


			Hydroriparian


			Cottonwood, willow, seepwillow, sycamore, hackberry†





			Gardner Canyon 2


			129.29


			Xeroriparian B


			Acacia, desert willow, ironwood, paloverde, mesquite, soapberry†





			Gardner Canyon 2


			121.51


			Hydroriparian


			Cottonwood, willow, seepwillow, sycamore, hackberry†





			Empire Gulch


			86.00


			Xeroriparian A


			Acacia, desert willow, ironwood, paloverde, mesquite, soapberry†





			Empire Gulch


			631.39


			Xeroriparian B


			Acacia, desert willow, ironwood, paloverde, mesquite, soapberry†





			Empire Gulch


			127.90


			Xeroriparian C


			Acacia, desert willow, ironwood, paloverde, mesquite, soapberry†





			Empire Gulch


			407.46


			Hydroriparian


			Large cottonwood willow gallery*





			Davidson Canyon 1


			84.03


			Xeroriparian B


			Acacia, desert willow, ironwood, paloverde, mesquite, soapberry†





			Davidson Canyon 1


			99.20


			Hydroriparian‡


			Large ash trees*





			Davidson Canyon 2


			355.61


			Xeroriparian B


			Mesquites, hackberry*





			Davidson Canyon 2


			31.23


			Xeroriparian C


			Small mesquites, desert willow*





			Davidson Canyon 2


			33.95


			Xeroriparian D


			Acacia, desert broom*





			Davidson Canyon 2


			570.38


			Hydroriparian‡


			Seep willow, Arizona walnut, cottonwood*





			Davidson Canyon 3


			0.50


			Xeroriparian B


			Juniper*





			Davidson Canyon 3


			28.93


			Xeroriparian C


			Mesquite, hackberry*





			Davidson Canyon 3


			26.21


			Xeroriparian D


			Desert broom, acacia*





			Davidson Canyon 3


			71.05


			Hydroriparian‡


			Willows, ash, tamarisk*





			Davidson Canyon 4


			5.71


			Xeroriparian A


			Large mesquite, hackberry*





			Davidson Canyon 4


			5.05


			Xeroriparian B


			Mesquite*





			Davidson Canyon 4


			50.42


			Xeroriparian C


			Small mesquite, juniper*





			Davidson Canyon 4


			3.27


			Xeroriparian D


			Desert broom, acacia*





			Davidson Canyon 4


			174.78


			Hydroriparian


			Willows, ash, tamarisk, and cottonwood*





			Barrel Canyon 1


			192.54


			Hydroriparian‡


			Large mesquites, oak, juniper, desert willow, sumac*





			Barrel Canyon 1


			21.74


			Xeroriparian B


			Small mesquites, juniper, hackberry*





			Barrel Canyon 2


			12.39


			Hydroriparian‡


			Seep willow*





			Total Hydroriparian


			7,940.51


			NA


			NA





			Total Xeroriparian A


			107.72


			NA


			NA





			Total Xeroriparian B


			2,575.69


			NA


			NA





			Total Xeroriparian C


			1,637.06


			NA


			NA





			Total Xeroriparian D


			152.7


			NA


			NA








Note:


NA = Not applicable.


* From actual field observations (WestLand Resources Inc. 2010c, 2012j, 2012m).


† From generic Pima County habitat type descriptions (Pima County Regional Flood Control District 2011). 


‡ The Pima County habitat designation does not match field descriptions of species types; for purposes of analysis, these areas are considered xeroriparian/mesoriparian instead of hydroriparian.


[bookmark: _Toc350262517]Riparian Field Descriptions and 
Variance from Pima County Mapping


The Pima County mapping was supplemented with field descriptions from other sources. Three project-specific riparian studies were reviewed that each cover narrowly defined specific study areas. Below is a list of the project-specific riparian studies and a brief summary of each:


“Onsite Riparian Habitat Assessment, Rosemont Project,” April 2010 (WestLand Resources Inc. 2010c). This onsite riparian habitat assessment was performed based on normalized difference vegetation index display values developed from satellite imagery for the project area, supplemented with field observations. Five different classes of riparian habitat, ranging from xeroriparian to hydroriparian, were delineated. 


“Offsite Riparian Habitat Analysis and Mapping,” August 17, 2010 (WestLand Resources Inc. 2011g). The study area for this report consists of upper Barrel Canyon from just north of SR 83 downstream to its confluence with Davidson Canyon and from Davidson Canyon to its confluence with Cienega Creek. This offsite riparian habitat assessment was performed based on normalized difference vegetation index display values from satellite imagery verified by field measurements at 70 locations within the study area.


“Trip Report for Cienega Creek Site Visit Conducted on October 26–28, 2011, and November 3, 2011” (WestLand Resources Inc. 2012m). The study area for this report consists of Cienega Creek downstream of its intersection with SR 83 to the Pantano Dam. Field observations were recorded and photodocumentation provided. Recorded field parameters include vegetation type, dominant species, approximate density, presence of streamflow, and presence of fish.


Much of the Pima County riparian mapping along Cienega Creek matches field descriptions of riparian vegetation species reasonably well. However, field descriptions for several reaches downstream of the proposed mine site in Barrel Canyon and Davidson Canyon do not match well with Pima County mapping. The downstream reaches of Barrel Canyon are identified by Pima County as having 226 acres of riparian habitat, of which 90 percent is mapped as “hydroriparian” (see table 110). Hydroriparian habitat is typified by obligate or preferential wetland plant species, such as willow and cottonwood, and is generally associated with perennial water. Neither cottonwood nor willows were identified in field surveys in Barrel Canyon; seepwillow can also define hydroriparian habitat but was identified at less than 11 percent of sampled points (WestLand Resources Inc. 2010c). In addition, neither perennial nor intermittent water occurs within Barrel Canyon. Barrel Canyon is, therefore, analyzed in the FEIS as xeroriparian with pockets of mesoriparian, not hydroriparian, habitat.


Of the 1,540 acres of riparian habitat mapped in the Davidson Canyon reaches, 915 acres (60 percent) are classified as hydroriparian by Pima County. Davidson Canyon has been classified in field surveys as largely xeroriparian or mesoriparian, although with individual cottonwood and willows and pockets of higher quality habitat, particularly in the lower reaches (WestLand Resources Inc. 2011g). Only one part of Davidson Canyon has been considered in the past to have perennial flows, which is the lower reach (Davidson Reach 4). For the purposes of the FEIS analysis, Reach 4 of Davidson Canyon is considered hydroriparian; however, Reaches 1 through 3 of Davidson Canyon are analyzed as xeroriparian with pockets of mesoriparian habitat.


[bookmark: _Toc350262518]Surface Flow


Historical surface waterflow data for Barrel Canyon, Davidson Canyon, and Cienega Creek are presented in the “Surface Water Quantity” resource section in this chapter. Surface flow is summarized by reach in table 106. As noted in the table, some perennial flow has occurred in three of the drainages: in lower Davidson Canyon (Reach 2 Spring to the confluence with Cienega Creek), Cienega Creek (from confluence with Gardner Canyon to Pantano Wash), and Empire Gulch.


Several intermittent stream channels may exist in the area and overlap with springs that are analyzed. Intermittent reaches may exist in Sycamore Canyon (north), Sycamore Canyon (south), Mulberry Canyon, and Box Canyon. These intermittent reaches are analyzed in the same manner as the spring locations in these same areas.


[bookmark: _Toc350262519]Outstanding Arizona Waters 


A portion of Davidson Canyon has been designated an Outstanding Arizona Water by the ADEQ after being nominated in 2005 by Pima County. The designated reach begins approximately 12 river miles downstream of its confluence with Barrel Canyon and extends 3.2 miles to its confluence with Cienega Creek. This reach begins approximately where perennial and intermittent streamflow begins, which is associated with discharge from the Reach 2 Spring. 


All of Cienega Creek has also been designated an Outstanding Arizona Water by the ADEQ after being nominated in 1990 by Pima County. The designated reach begins at the confluence of Gardner Canyon and extends 28.3 miles to Pantano Dam. 


The Outstanding Arizona Water designation ensures that existing surface water quality will be maintained and protected for the designated use of the surface water; existing surface water quality for baseflow in Davidson Canyon and Lower Cienega Creek is discussed in the “Surface Water Quality” resource section. The locations of Outstanding Arizona Waters in Davidson Canyon and Cienega Creek are shown in figure 65 in the “Surface Water Quality” resource section.


[bookmark: _Toc350262520][bookmark: _Toc360527753]Environmental Consequences


[bookmark: _Toc350262521][bookmark: _Toc360527754]Direct and Indirect Effects of Each Alternative


[bookmark: _Toc350262522]No Action Alternative


Under baseline conditions (no action), seeps, springs, and riparian areas within the analysis area would not be impacted by mine activities but would still likely undergo changes from current conditions, uses, and trends. The use of riparian areas for recreation would likely increase relative to the predicted increase in population growth and residential development. Use for stock watering could change, depending on changes in livestock management. 


Ephemeral washes in the analysis area will continue to flow in response to precipitation, supporting xeroriparian zones. However, current trends show the impact that prolonged drought can have on spring and streamflow, and these changes could persist or worsen, exacerbated by climate change (see the “Climate Change” part of this resource section). Changes in vegetation type from hydroriparian or mesoriparian to xeroriparian, or from shallow rooted phreatophytic vegetation like cottonwood/willow to deeper rooted vegetation like tamarisk or mesquite could occur as conditions become drier.


[bookmark: _Toc350262523]Impacts Common to All Action Alternatives


[bookmark: _Toc286671330]Impacts common to all action alternatives include effects on perennial flows, indirect effects on riparian areas and vegetation, and Outstanding Arizona Waters. The effects on seeps and springs vary between alternatives owing to different footprints of ground disturbance, as do direct effects on riparian vegetation owing to surface disturbance.


The terms “near-term” and “long-term” are used extensively in the following discussion. As noted earlier, near-term impacts are defined as those occurring during the active mine life and up to 50 years after final reclamation and closure. Long-term impacts are defined as those that occur beyond 50 years after final reclamation and closure and up to 1,000 years after final reclamation and closure. Near-term impacts have a higher level of certainty. Long-term impacts are less certain or even speculative, not only because the uncertainty of the model results increases with time but because the cumulative effects from other future actions and climate change are entirely unpredictable during these long timeframes.


[bookmark: _Toc350262524]Effect on Perennial Streamflow


As shown in table 106, there are several intermittent or perennial stream sections within the analysis area for which impacts from groundwater level changes are a concern:


Portions of Empire Gulch from Empire Ranch to the confluence with Cienega Creek;


Cienega Creek near the confluence with Gardner Canyon and near stream gage no. 09484550 (Cienega Creek Reaches 2 and 3);


Portions of Cienega Creek just upstream and downstream of the Davidson Canyon confluence (Cienega Creek Reaches 4 and 5); and


Portions of Davidson Canyon from Reach 2 Spring to the confluence with Cienega Creek (Davidson Canyon Reach 4).


As with springs, changes to perennial flows in streams are highly dependent on the geological conditions that bring about those perennial flows in the first place. Perennial flow can result from discharge of water from the regional aquifer into the streambed as a result of the intersection of fracture zones or upwelling from regional groundwater flow encountering a flow barrier. Perennial flow can also result from discharge of shallow groundwater that is stored, that is moving subsurface in alluvial stream sediments, and that is forced to the surface by geological conditions, such as bedrock constrictions of the stream channel. In the case of this shallow alluvial groundwater, changes in ephemeral surface flows are more likely to impact perennial flows than changes in regional groundwater levels.


Empire Gulch Streamflow


Portions of Empire Gulch are perennial or intermittent downstream of Empire Ranch and the nearby springs (titled Upper Empire Gulch springs in table 109). No surface disturbance from mining facilities is located within the Empire Gulch watershed; therefore, in assessing potential changes to streamflow, only the possible contribution of flow from the regional groundwater system is considered. An estimated 3 miles of Empire Gulch could be affected by hydrologic changes.


All three groundwater flow models predict changes in groundwater levels in the vicinity of the Upper Empire Gulch springs (Montgomery and Associates Inc. 2010; Myers 2008; Tetra Tech 2010g). In all cases, the groundwater drawdown modeled to occur to Empire Gulch is less than that near the mine site but larger than that experienced along Cienega Creek, as shown in tables 59 through 64 of the “Groundwater Quantity” resource section of this chapter. 


Near-Term Impacts


Existing Baseline Conditions - Under existing baseline conditions, dry conditions occur an average of 3 days per year (0.7 percent of the time) and dry or extremely low flow conditions (defined as flow less than 0.2 feet) occur an average of 4 days per year (1.0 percent of the time).  


Lowest Estimate – The lowest estimated drawdown at Empire Gulch 50 years after closure is less than 0.l feet. If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Empire Gulch.


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns at Empire Gulch 50 years after closure for the three models are less than 0.1 feet (Montgomery), 0.2 feet (Myers), and 0.5 feet (Tetra Tech). A drawdown of 0.2 feet would increase the risk of dry conditions occurring to 4 days per year (1.0 percent), and would increase the risk of dry or extremely low flow conditions occurring to 146 days per year (40.1 percent).  A drawdown of 0.5 feet would increase the risk of dry conditions occurring to 283 days per year (77.5 percent), and would increase the risk of dry or extremely low flow conditions occurring to 352 days per year (96.3 percent). 


Highest Estimate – The highest estimated drawdown at Empire Gulch 50 years after closure is 1.8 feet (Tetra Tech).  A drawdown of 1.8 feet would increase the risk of dry conditions occurring to 361 days per year (98.9 percent), and would increase the risk of dry or extremely low flow conditions occurring to 362 days per year (99.1 percent).


Long-Term Impacts


Lowest Estimate - The lowest estimated drawdown at Empire Gulch 150 years after closure is 0.l feet (Montgomery). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Empire Gulch. The lowest estimated drawdown at Empire Gulch 1,000 years after closure is 2.3 feet (Montgomery). A drawdown of 2.3 feet would increase the risk of dry conditions occurring to 363 days per year (99.4 percent), and would increase the risk of dry or extremely low flow conditions occurring to 363 days per year (99.5 percent).


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns at Empire Gulch 150 years after closure for the three models are 0.3 feet (Montgomery and Myers), and 2.5 feet (Tetra Tech). A drawdown of 0.3 feet would increase the risk of dry conditions occurring to 32 days per year (8.8 percent), and would increase the risk of dry or extremely low flow conditions occurring to 283 days per year (77.5 percent).  A drawdown of 2.5 feet would increase the risk of dry conditions occurring to 363 days per year (99.5 percent), and would increase the risk of dry or extremely low flow conditions occurring to 364 days per year (99.6 percent).  The estimate drawdowns at Empire Gulch 1,000 years after closure for the three models are 3.3 feet (Montgomery), 4.3 feet (Myers), and 6.0 (Tetra Tech).  These drawdowns would increase the risk of dry conditions occurring 364 to 365 days per year (99.7 to 100 percent).


Highest Estimate - The highest estimated drawdown at Empire Gulch 150 years after closure is 5.0 feet (Tetra Tech). The highest estimated drawdown at Empire Gulch 1,000 years after closure is 6.0 feet (Tetra Tech). Either of these drawdowns would increase the risk of dry conditions occurring to 365 days per year (100 percent).


Level of Uncertainty for Empire Gulch


The levels of drawdown assessed for the near-term in Empire Gulch are beyond the ability of the models to accurately predict and have a high level of uncertainty. Some of the levels of drawdown assessed for the long-term in Empire Gulch are within the ability of the models to accurately predict, and therefore have higher reliability. The long time frames and distance involved add a high level of uncertainty. Qualitatively, the trends for all three models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided.  In addition, very little flow or channel data exist for Empire Gulch, and the applicability of the USGS streamgage data to represent Empire Gulch is highly uncertain.  The streamgage data are more likely to be reasonable towards the confluence of Empire Gulch with Cienega Creek.  Portions of Empire Gulch farther upstream are likely more sensitive and would experience greater impacts.


Analysis of impacts to BLM federal reserved water rights associated with Empire Gulch is included in the “Indirect Impacts to Offsite Water Rights” part of the “Surface Water Quantity” resource section of this chapter. Water rights along Empire Gulch would likely be impacted by the changes described.
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With respect to Cienega Creek, no surface disturbance from mining facilities is located within the Upper Cienega Creek watershed upstream of the confluence with Davidson Canyon. Any contribution to perennial flows resulting from stormwater stored in shallow alluvial stream sediments would not be affected. Therefore, in assessing the potential changes to streamflow in Cienega Creek, only the possible contribution to streamflow from the regional groundwater system is considered.


All three groundwater flow models predict changes in groundwater levels along Cienega Creek (Montgomery and Associates Inc. 2010; Myers 2008; Tetra Tech 2010a, 2010g). In all cases, the groundwater drawdown modeled to occur along Cienega Creek is less than that near the mine site, as shown in tables 59 through 64 of the “Groundwater Quantity” resource section of this chapter. 


Upper Cienega Creek also receives surface waterflow from Empire Gulch, and the potential for reduction in Empire Gulch streamflow could, therefore, also result in reductions in Cienega Creek’s streamflow as well. The percent contribution of Empire Gulch to Upper Cienega Creek has not been determined by field work, but estimates of reductions have been incorporated into the analysis (CITE GARRETT MEMO). 


Near-Term Impacts


Existing Baseline Conditions - Under existing baseline conditions, dry conditions occur an average of 3 days per year (0.7 percent of the time) and dry or extremely low flow conditions (defined as flow less than 0.2 feet) occur an average of 4 days per year (1.0 percent of the time).  


Lowest Estimate – The lowest estimated drawdown at Cienega Creek 50 years after closure is less than 0.l feet (for both the Montgomery and Tetra Tech models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Cienega Creek.


Estimate based on best-fit models – Based on the best-fit models, estimated drawdown at Cienega Creek 50 years after closure is less than 0.1 feet (for all three models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Cienega Creek. 


Highest Estimate – The highest estimated drawdown at Cienega Creek 50 years after closure is 0.15 feet (Tetra Tech), but loss of contributing streamflow from Empire Gulch would increase this to 0.20 feet.  A drawdown of 0.2 feet would increase the risk of dry conditions occurring to 4 days per year (1.0 percent), and would increase the risk of dry or extremely low flow conditions occurring to 141 days per year (40.6 percent).  


Long-Term Impacts


Lowest Estimate - The lowest estimated drawdown at Cienega Creek 150 years after closure is less than 0.l feet (for both the Montgomery and Tetra Tech models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Cienega Creek. The lowest estimated drawdown at Cienega Creek 1,000 years after closure is still less than 0.1 feet (Montgomery), but loss of contributing streamflow from Empire Gulch would increase this to 0.15 feet. A drawdown of 0.15 feet would increase the risk of dry conditions occurring to 3 days per year (0.9 percent), and would increase the risk of dry or extremely low flow conditions occurring to 88 days per year (24.2 percent).  


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns along Cienega Creek 150 years after closure for the three models are less than 0.1 feet (Montgomery and Myers), and 0.25 feet (Tetra Tech); however, loss of contributing streamflow from Empire Gulch would increase these drawdowns to 0.15 feet and 0.3 feet, respectively.  A drawdown of 0.15 feet would increase the risk of dry conditions occurring to 3 days per year (0.9 percent), and would increase the risk of dry or extremely low flow conditions occurring to 88 days per year (24.2 percent).  A drawdown of 0.3 feet would increase the risk of dry conditions occurring to 32 days per year (8.8 percent), and would increase the risk of dry or extremely low flow conditions occurring to 283 days per year (77.5 percent).  The estimated drawdowns along Cienega Creek 1,000 years after closure for  the three models are less than 0.l feet (Montgomery), 0.2 feet (Myers), and 0.5 feet (Tetra Tech); however, loss of contributing streamflow from both Empire Gulch and Gardner Canyon would increase these drawdowns to 0.15 feet, 0.38 feet, and 0.68 feet, respectively.  A drawdown of 0.15 feet would increase the risk of dry conditions occurring to 3 days per year (0.9 percent), and would increase the risk of dry or extremely low flow conditions occurring to 88 days per year (24.2 percent).  A drawdown of 0.38 feet would increase the risk of dry conditions occurring to 125 days per year (34.1 percent), and would increase the risk of dry or extremely low flow conditions occurring to 339 days per year (92.8 percent).  A drawdown of 0.68 feet would increase the risk of dry conditions occurring to 351 days per year (96.2 percent), and would increase the risk of dry or extremely low flow conditions occurring to 354 days per year (96.9 percent).  


Highest Estimate - The highest estimated drawdown along Cienega Creek 150 years after closure is 0.35 feet (Tetra Tech), but loss of contributing streamflow from both Empire Gulch and Gardner Canyon would increase this to 0.53 feet. A drawdown of 0.53 feet would increase the risk of dry conditions occurring to 313 days per year (85.7 percent), and would increase the risk of dry or extremely low flow conditions occurring to 352 days per year (96.5 percent).  The highest estimated drawdown along Cienega Creek 1,000 years after closure is 0.5 feet (Tetra Tech), but loss of contributing streamflow from both Empire Gulch and Gardner Canyon would increase this to 0.68 feet. A drawdown of 0.68 feet would increase the risk of dry conditions occurring to 351 days per year (96.2 percent), and would increase the risk of dry or extremely low flow conditions occurring to 354 days per year (96.9 percent).


Level of Uncertainty for Upper Cienega Creek


The levels of drawdown assessed for the near-term and long-term in Cienega Creek are beyond the ability of the models to accurately predict and have a high level of uncertainty. The long time frames and distance involved also add a high level of uncertainty. Qualitatively, the trends for all three models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided.


Public and cooperator comments suggest that small changes in groundwater level or flow, even if dwarfed by the natural background variability, have an additive effect that could impact riparian vegetation or aquatic species during times of drought or even seasonally. This possibility was disclosed in the DEIS and remains valid.  Since the impact analysis makes use of the entire period of record on Upper Cienega Creek from 2001 to 2013, it incorporates these critical times of year.  Minimum monthly streamflow valuesThe daily depths of water for the USGS stream gage on Cienega Creek near Sonoita are shown in figure 70 for the period 2001 to 20102013. Seasonally, the lowest mean monthly streamflows tend to occur in May and June. The lowest observed streamflow depth of water during this period was zero0.065 cubic foot per second (June 2010), when the stream actually went dry for a period of one month. Clearly, a small change in streamflow could result in loss of surface flow during these drought periods. 
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Figure 70. Minimum monthly streamflowsDepth of water in for Upper Cienega Creek for period of record 2001-2013
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With respect to Gardner Canyon, no surface disturbance from mining facilities is located within the Upper Cienega Creek watershed upstream of the confluence with Davidson Canyon. Any contribution to perennial flows resulting from stormwater stored in shallow alluvial stream sediments would not be affected. Therefore, in assessing the potential changes to streamflow in Gardner Canyon, only the possible contribution to streamflow from the regional groundwater system is considered.


Groundwater drawdown modeled to occur at the confluence of Gardner Canyon and Cienega Creek is shown in tables 59 through 64 of the “Groundwater Quantity” resource section of this chapter. 


Near-Term Impacts


Existing Baseline Conditions - Under existing baseline conditions, dry conditions occur an average of 3 days per year (0.7 percent of the time) and dry or extremely low flow conditions (defined as flow less than 0.2 feet) occur an average of 4 days per year (1.0 percent of the time).  


Lowest Estimate – The lowest estimated drawdown at Gardner Canyon 50 years after closure is less than 0.l feet (for all three models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon.


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns at Gardner Canyon 50 years after closure is less than 0.1 feet (for all three models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon.


Highest Estimate – The highest estimated drawdown at Gardner Canyon 50 years after closure is 0.15 feet (Tetra Tech). A drawdown of 0.15 feet would increase the risk of dry conditions occurring to 3 days per year (0.9 percent), and would increase the risk of dry or extremely low flow conditions occurring to 88 days per year (24.2 percent).  


Long-Term Impacts


Lowest Estimate - The lowest estimated drawdown at Gardner Canyon 150 years after closure is less than 0.l feet (for the Montgomery model). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon. The lowest estimated drawdown at Gardner Canyon 1,000 years after closure is still less than 0.1 feet (Montgomery). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon. 


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns at Gardner Canyon 150 years after closure are less than 0.1 feet (Montgomery), 0.1 feet (Myers), and 0.2 feet (Tetra Tech).   A drawdown of 0.2 feet would increase the risk of dry conditions occurring to 4 days per year (1.0 percent), and would increase the risk of dry or extremely low flow conditions occurring to 146 days per year (40.1 percent).  The estimated drawdowns at Gardner Canyon 1,000 years after closure are less than 0.1 feet (Montgomery), 0.5 feet (Tetra Tech), and 2.2 feet (Myers).  A drawdown of 0.5 feet would increase the risk of dry conditions occurring to 283 days per year (77.5 percent), and would increase the risk of dry or extremely low flow conditions occurring to 352 days per year (96.3 percent).  A drawdown of 2.2 feet would increase the risk of dry conditions or extremely low flow conditions occurring to 363 days per year (99.4 percent).  





Highest Estimate - The highest estimated drawdown at Gardner Canyon 150 years after closure is 0.4 feet (Montgomery). A drawdown of 0.4 feet would increase the risk of dry conditions occurring to 146 days per year (40.1 percent), and would increase the risk of dry or extremely low flow conditions occurring to 349 days per year (95.5 percent).  


Level of Uncertainty for Gardner Canyon


Level of Uncertainty – The levels of drawdown assessed for the near-term and long-term in Gardner Canyon are beyond the ability of the models to accurately predict and have a high level of uncertainty. The long time frames and distance involved add a high level of uncertainty. Qualitatively, the trends for all three models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided. In addition, no flow or channel data exist for Gardner Canyon, and the applicability of the USGS streamgage data to represent Gardner Canyon is highly uncertain.  The streamgage data are more likely to be reasonable towards the confluence of Gardner Canyon with Cienega Creek.  Portions of Gardner Canyon farther upstream are likely more sensitive and would experience greater impacts.





Davidson Canyon Streamflow


Potential impacts to streamflow in lower Davidson Canyon are handled in two separate ways. The available evidence suggests that the streamflow and springs arising in lower Davidson Canyon derive their water from a localized source, specifically stormflow stored in shallow alluvial stream sediments. Impacts have been analyzed assuming this source of water for lower Davidson Canyon. However, there is uncertainty with this interpretation. Therefore impacts to Davidson Canyon are also analyzed under the assumption that the streamflow and springs arising in lower Davidson Canyon are connected to the regional aquifer that would be impacted by the mine pit.


Potential Impacts based on a Shallow Alluvial Source


A detailed hydrogeologic analysis of Davidson Canyon was conducted by Tetra Tech (2010a) specifically to assess potential impacts to streamflow and springs within Davidson Canyon. Rather than using modeling, this study focused on assessing observed field data in order to determine likely impacts to perennial streamflow in lower Davidson Canyon (Tetra Tech 2010a). Based on water quality data, geological mapping and reconnaissance, observed groundwater levels, and observed flow data, Tetra Tech (2010a) drew several conclusions about the source of surface flow that begins at Reach 2 Spring and persists intermittently to the confluence of Cienega Creek. The Tetra Tech (2010a) report concludes that it is likely that Reach 2 Spring (as well as Escondido Spring, which is closer to the confluence with Cienega Creek) derives its water from ephemeral stormflows stored in the shallow alluvial stream sediments, which are then forced to the surface by bedrock constrictions of the stream channel, and that these springs are not likely connected to the regional aquifer that would be impacted by the mine pit. 


These conclusions are based on several lines of evidence. Geological conditions were observed that would be conducive to forcing shallow alluvial water to the surface in the locations of Reach 2 and Escondido Springs. In addition, isotope signatures of water from Reach 2 Spring and Escondido Spring both reflect the influence of summer precipitation, in contrast to wells in the regional aquifer, which reflect the influence of winter precipitation. Finally, this stretch of Davidson Canyon has actually been dry during the past few years, rather than being supported by perennial flow, as would be expected from a more constant regional groundwater source. 


After publication of the DEIS, the Coronado undertook further investigation of impacts to Outstanding Arizona Waters, including those of Davidson Canyon, and specifically tasked SRK Consulting to review and weigh the evidence and determine the most likely source of water for flow in Davidson Canyon (Garrett 2012h; Ugorets, Cope, and Hoag 2012). SRK Consulting concluded that while some of the available evidence was anecdotal and less than certain, the available information suggests that there is no connection between the Davidson Canyon springs and the regional aquifer. Primary lines of evidence for this conclusion included observed groundwater levels in a well located in lower Davidson Canyon and completed in bedrock, observations of Reach 2 Spring during sequential field visits, and isotopic signatures of the spring water (Ugorets, Cope, and Hoag 2012).


These studies suggest that drawdown in the regional groundwater is unlikely to affect the springs in lower Davidson Canyon. Conversely, these studies also suggest that reductions in surface flow have the potential to reduce recharge to the shallow alluvial aquifer in lower Davidson Canyon and thereby impact Reach 2 and Escondido Spring and potential base flow between those springs and Cienega Creek. Unlike Upper Cienega Creek, the proposed surface disturbance within the headwaters of the Davidson Canyon watershed would reduce surface waterflows.


Modeling of changes in ephemeral surface runoff as a result of the mine activities has been conducted (Krizek 2010a, 2010b, 2010c, 2010d; Zeller 2012). Runoff in Barrel Canyon (at SR 83) would decrease by approximately 17 to 46 percent, depending on the alternative, as a result of capture of runoff by mine facilities. This change in streamflow would become less with distance downstream (Zeller 2011a). Estimated reductions in surface flow in lower Davidson Canyon (approximately 12 miles downstream) range from 4.3 to 11.5 percent (SWCA Environmental Consultants 2012d).


The surface water hydrology of the watershed suggests that modeling of reduced surface flows in lower Davidson Canyon is likely overestimated. Specifically, the estimates above are based on regression equations in an ideal watershed without consideration of channel losses. In reality, in order to recharge the stream aquifer in lower Davidson Canyon, stormflows from Barrel Canyon need to travel downstream approximately 12 miles in an ephemeral stream channel (desert wash) composed of pockets of highly transmissive sediments. Multiple studies have estimated stream losses in ephemeral stream channels, with a range between 0.3 acre-foot and more than 17,000 acre-feet of water lost per mile of ephemeral channel (Cataldo et al. 2004). Qualitatively, given the travel distance from Barrel Canyon, the recharge in lower Davidson Canyon is more likely to derive from closer tributaries, although certainly during larger flow events, contribution from Barrel Canyon could occur.


In summary, the weight of the available evidence suggests that lower Davidson Canyon is not hydraulically connected to the regional aquifer that would be impacted by the pit dewatering. Changes in surface flow and, therefore, to recharge to shallow alluvial aquifers are possible as a result of disturbance and the removal of portions of the watershed upstream. The effect of the reduction in surface flow is estimated and could reduce stormflows by 4.3 to 11.5 percent, depending on alternative, but this effect on recharge is likely to be overestimated, with the contribution being less owing to the distance downstream of the project area and substantial channel losses. Predictions of loss of recharge to the shallow alluvial aquifer have a high level of uncertainty because of the nature of the channels and the relatively great distance between the impacts from the proposed mine and lower Davidson Canyon.


Comments from cooperating agencies have suggested that the distance between the mine site and lower Davidson Canyon is not pertinent, as any losses to the shallow alluvial aquifer in Barrel Canyon and Davidson Canyon would eventually flow into lower Davidson Canyon anyway as subflow in the shallow alluvial aquifer. This is not a realistic scenario based on the actual characteristics of the channel. There are substantial stretches of stream channel with rock present at the surface and no alluvium at all (Patterson and Annandale 2012). The stream channel along Barrel Canyon and Davidson Canyon is not a continuous thread of alluvium, but rather linear pockets of alluvium separated by reaches with little or no alluvial material. This is a common occurance in southern Arizona. 


The fate of stormwater infiltrating into these pockets of alluvim would be varied. Some of the stormwater would be stored as soil moisture in the channel or channel banks, and would not infiltrate to any shallow water table. Some of the stormwater would be used by riparian vegetation, either drawing directly from a shallow water table (typical with hydroriparian vegetation like cottonwoods or willows) or from stored soil moisture (typical with xeroriparian vegetation). This stormwater would be transpired and lost to the watershed, although for a beneficial use. Some stormwater would infiltrate through alluvial materials and fractures in the bedrock, recharging the regional aquifer. It is also true that the regional aquifer could contribute water to shallow alluvial materials in the same manner. Some stormwater would flow subsurface downstream and be forced to the surface by constrictions in the stream channel; indeed, this is likely the case for Barrel Spring in Barrel Canyon, and Reach 2 and Escondido Springs in lower Davidson Canyon.


The studies cited in the section (Cataldo et al. 2004) have not been used to try to quantify the stormwater losses. This would not be appropriate, given that these studies are not all applicable to the geology along Barrel Canyon and Davidson Canyon, and the uncertainty and range of results is so great. These studies are cited solely as an indication that stormwater losses in ephemeral channels are a physical reality and can be substantial. The effect on surface flows in lower Davidson Canyon, assuming no transmission losses at all, ranges from 4.3 to 11.5 percent; this effect should be considered a maximum possible loss to shallow alluvial aquifers in lower Davidson Canyon, with actual losses likely to be much lower.


Potential Impacts based on a Regional Source


If the assumption that the springs in lower Davidson Canyon are not connected to the regional aquifer is incorrect, a risk assessment similar to that conducted for Cienega Creek, Empire Gulch, and Gardner Canyon can be used to assess potential impacts to Davidson Canyon.


Near-Term Impacts


Lowest Estimate – The lowest estimated drawdown at Reach 2 Spring in Davidson Canyon 50 years after closure is less than 0.l feet (for both the Montgomery and Tetra Tech models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Davidson Canyon.


Most Likely Estimate – The most likely estimated drawdown at Reach 2 Spring 50 years after closure is 0.1 feet or less (for both the Montgomery and Tetra Tech models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Davidson Canyon. 


Highest Estimate – The highest estimated drawdown at Reach 2 Spring 50 years after closure is 1.5 feet (Tetra Tech). If occurring and if Reach 2 Spring is in connection with the regional aquifer, in general this amount of drawdown would likely cause widespread absence of surface flow for large portions of the year. 


Level of Uncertainty – The levels of drawdown assessed for the near-term in Davidson Canyon are beyond the ability of the models to accurately predict and have a high level of uncertainty. The long time frames and distance involved also add a high level of uncertainty. Qualitatively, the trends for the models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided, if the springs in lower Davidson Canyon is in connection with the regional aquifer.


Long-Term Impacts


Lowest Estimate - The lowest estimated drawdown at Reach 2 Spring up to 1,000 years after closure is less than 0.l feet (Montgomery). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Davidson Canyon. 


Most Likely Estimate – The most likely estimated drawdown at Reach 2 Spring 150 years after closure is up to 0.3 feet. If occurring and if Reach 2 Spring is in connection with the regional aquifer, in general this amount of drawdown would noticeably reduce streamflows but not result in widespread absence of flow. This amount of drawdown would potentially cause reduction in the length of wet sections of or even drying of some sections. The most likely estimated drawdown at Reach 2 Spring 1,000 years after closure is from 0.3 to 1.0 feet. If occurring and if Reach 2 Spring is in connection with the regional aquifer, in general this amount of drawdown would likely cause widespread absence of surface flow for large portions of the year. 


Highest Estimate - The highest estimated drawdown at Reach 2 Spring 150 years after closure is 3.0 feet, reaching 4.0 feet 1,000 years after closure (Tetra Tech). If occurring and if Reach 2 Spring is in connection with the regional aquifer, in general this amount of drawdown would likely cause widespread absence of surface flow for large portions of the year.


Level of Uncertainty – The levels of drawdown assessed for the long-term in Davidson Canyon are beyond the ability of the models to accurately predict and have a high level of uncertainty. The long time frames and distance involved also add a high level of uncertainty. Qualitatively, the trends for the models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided, if the springs in lower Davidson Canyon is in connection with the regional aquifer.
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To summarize impacts to streamflow, it is useful to use translate the increase in risk of drying to the definitions of perennial, intermittent, and ephemeral streams.  A perennial stream exhibits flow in response to groundwater most of the year, although dry spells may occur as happened in June 2010 on Upper Cienega Creek; for the purposes of summarizing the analysis, increases in risk of drying up to approximately one month  would not shift the stream from perennial to intermittent.  An intermittent stream exhibits flow in response to groundwater only part of the year, typically seasonally; increases in risk of drying greater than one month would be considered to shift the stream from perennial to intermittent.  Ephemeral streams flow only in response to stormflow, which occurs approximately 15 days per year; an increase in risk of drying greater than about 350 days per year would be considered to shift the stream from perennial or intermittent to ephemeral.


For Empire Gulch, the lowest estimates of drawdown would not change the perennial nature of the stream up to 150 years after closure, but the stream would be ephemeral by 1,000 years after closure.


For Empire Gulch, estimates of drawdown for best-fit models are mixed.  Two of the best-fit models indicate the perennial nature of the stream would not change up to 150 years after closure.  One of the best-fit models indicates the stream would be intermittent by 50 years after closure and ephemeral by 150 years after closure.  All three best-fit models indicate the stream would be ephemeral by 1,000 years after closure.


For Empire Gulch, the highest estimates of drawdown indicate a change from perennial to ephemeral stream by 50 years after closure.


For Upper Cienega Creek, the lowest estimates of drawdown would not change the perennial nature of the stream, even up to 1,000 years after closure.


For Upper Cienega Creek, estimates of drawdown for best-fit models would not change the perennial nature of the stream up to 150 years after closure.  At 1,000 years after closure, results are mixed, with one model indicating a perennial stream, one model indicating an intermittent stream, and one model indicating an ephemeral stream.


For Upper Cienega Creek, the highest estimates of drawdown would not change the perennial nature of the stream up to 50 years after closure, but the stream would be intermittent by 150 years after closure and ephemeral by 1,000 years after closure.


For Gardner Canyon, the lowest estimates of drawdown would not change the perennial nature of the stream, even up to 1,000 years after closure.


For Gardner Canyon, estimates of drawdown for best-fit models would not change the perennial nature of the stream up to 150 years after closure.  At 1,000 years after closure, results are mixed, with one model indicating a perennial stream, one model indicating an intermittent stream, and one model indicating an ephemeral stream.


For Gardner Canyon, the highest estimates of drawdown would not change the perennial nature of the stream up to 50 years after closure.  At 150 years after closure, the stream would be intermittent, and by 1,000 years after closure, the stream would be ephemeral.


The weight of the available evidence suggests that lower Davidson Canyon is not hydraulically connected to the regional aquifer that would be impacted by the pit dewatering. Changes in surface flow and, therefore, to recharge to shallow alluvial aquifers are possible as a result of disturbance and the removal of portions of the watershed upstream by mining activities. There would be an estimated reduction in surface flow of 4.3 to 11.5 percent, depending on the alternative, but a similar effect on recharge is likely to be overpredicted because of the distance downstream of the project area and the high channel transmission losses. 


For Empire Gulch, the lowest estimates of drawdown would not result in any noticeable reduction in streamflow in the near-term (50 years after mine closure). Loss of streamflow would gradually become noticeable but not yet cause widespread absence of flow (150 years after mine closure). Eventually drawdown would cause widespread absence of surface flow (1,000 years after mine closure).


For Empire Gulch, the most likely estimates of drawdown would result in noticeable reduction of streamflow in the near-term, but not cause widespread absence of flow (50 years and 150 years after mine closure). Eventually drawdown would cause widespread absence of surface flow (1,000 years after mine closure).


For Empire Gulch, the highest estimates of drawdown would cause widespread absence of surface flow starting as early as 50 years after mine closure.


For Cienega Creek, the lowest estimates of drawdown would not result in any noticeable reduction in streamflow, even up through 1,000 years after mine closure. Losses from Empire Gulch may, however, cause noticeable reduction in streamflow in Cienega Creek in the long-term.


For Cienega Creek, the most likely estimates of drawdown would not result in any noticeable reduction in streamflow (50 and 150 years after mine closure). Eventually drawdown would cause noticeable reductions in streamflow but not cause widespread absence of flow (1,000 years after mine closure).


For Cienega Creek, the highest estimates of drawdown would result in noticeable reduction of streamflow, with reductions growing greater over time. By 1,000 years after mine closure, widespread absence of flow could be possible.


For Gardner Canyon, the lowest estimates of drawdown would not result in any noticeable reduction in streamflow, even up through 1,000 years after mine closure.


For Gardner Canyon, the most likely estimates of drawdown would not result in any noticeable reduction in streamflow (50 years after mine closure). Eventually drawdown would cause noticeable reductions in streamflow but not cause widespread absence of flow (150 years after mine closure). Drawdown would gradually increase to the point that widespread absence of flow could be a possibility (1,000 years after mine closure)


For Gardner Canyon , the highest estimates of drawdown would result in noticeable reduction of streamflow, with reductions growing greater over time. By 1,000 years after mine closure, widespread absence of flow could be possible.


The weight of the available evidence suggests that lower Davidson Canyon is not hydraulically connected to the regional aquifer that would be impacted by the pit dewatering. Changes in surface flow and, therefore, to recharge to shallow alluvial aquifers are possible as a result of disturbance and the removal of portions of the watershed upstream by mining activities. There would be an estimated reduction in surface flow of 4.3 to 11.5 percent, depending on the alternative, but a similar effect on recharge is likely to be overpredicted because of the distance downstream of the project area and the high channel transmission losses. This prediction has a high level of uncertainty. 


[bookmark: _Toc350262534]Indirect Effect on Water Quality due to Streamflow Depletion	Comment by cgarrett: This needs to be added


As noted, the risk of drying of shifting the nature of flow from perennial to intermittent or ephemeral is only one of the negative outcomes that can occur from impact of drawdown along Upper Cienega Creek, Empire Gulch, and Gardner Canyon.  Extremely low-flow conditions can also have an effect, primarily due to potential changes in water quality.


Under existing conditions, Upper Cienega Creek seasonally experiences depths of flow as low as about 0.3 feet during May and June.  As the amount of flow in the stream decreases, water temperatures can increase, dissolved oxygen can become depleted, and nutrient loads can become more concentrated.  The exact amount of change can’t be easily quantified, but down to depths of 0.3 feet the water quality would remain within the seasonal variation experienced under existing conditions.


The risk of extremely low-flow conditions (0.2 feet or less) has been quantified.  Under these conditions water quality would continue to deteriorate and would reach levels not typically experienced in the stream.  Note that the impacts described below do not include any periods when the stream has been predicted to be ephemeral (see “Effects on Perennial Streamflow” part of this resource section).


For Empire Gulch, the lowest estimates of drawdown indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change.


For Empire Gulch, estimates of drawdown for best-fit models mostly indicate a substantial increase in the risk of extremely low-flow conditions and degraded water quality starting as early as 50 years after closure, increasing from an average of 4 days per year to at least 146 days per year, although one model indicates no changes at 50 years after closure.  By 150 years after closure, substantial portions of the year (283 days per year)would be experiencing low-flow conditions and degraded water quality.


For Upper Cienega Creek, the lowest estimates of drawdown indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change up to 150 years after closure.  At 1,000 years after closure, the risk increases somewhat from an average of 4 days per year under existing conditions to 88 days per year.  These days would occur seasonally during the summer.


For Upper Cienega Creek, estimates of drawdown for best-fit models indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change up to 50 years after closure.  At 150 years after closure, the risk increases from an average of 4 days per year under existing conditions to anywhere from 88 to 283 days per year.  At 1,000 years after closure, the risk increases to anywhere from 88 to nearly the whole year (339 days).


For Upper Cienega Creek, the highest estimates of drawdown indicate a substantial increase in the risk of extremely low-flow conditions and degraded water quality starting as early as 50 years after closure, increasing from an average of 4 days per year to  146 days per year, and eventually to nearly the whole year (352 days) by 150 years after closure.


For Gardner Canyon, the lowest estimates of drawdown indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change.


For Gardner Canyon, estimates of drawdown for best-fit models indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change up to 50 years after closure.  At 150 years after closure results are mixed, indicating anywhere from no change in risk up to an increase to146 days of extremely low-flow conditions and degraded water quality.  At 1,000 years after closure results remain mixed, indicating anywhere from no change in risk up to nearly the whole year (352 days).


For Gardner Canyon, the highest estimates of drawdown indicate an increase in the risk of extremely low-flow conditions and degraded water quality starting as early as 50 years after closure, increasing from an average of 4 days per year to 88 days per year, and eventually to nearly the whole year (349 days) by 150 years after closure.








Indirect Effect on Riparian Vegetation


The direct disturbance of xeroriparian vegetation present in onsite washes varies by alternative and is presented by alternative later in this section. This section addresses the indirect effects on riparian vegetation beyond the surface disturbance within the project area, owing either to changes in stormwater runoff or to changes in groundwater levels. 


[bookmark: _Toc350262535]Empire Gulch


Hydroriparian habitat is present. An estimated 407 acres has been mapped as hydroriparian habitat and may be affected. Xeroriparian habitat is also present but is unlikely to be affected.


Lowest Estimate – In the near term, the lower estimates of groundwater drawdown (0.1 feet) would not be likely to result in any changes to riparian vegetation or impacts to aquatic vegetation. In the long term, the lower estimates of groundwater drawdown (2.3 feet) would be unlikely to cause widespread mortality or transition from hydroriparian to xeropriarian habitat, since many of these species can still access water several feet below ground surface. Cottonwood/willow forest would experience stress due to deeper groundwater availability, including decrease in canopy height and vegetation volume. Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. In the long term, wetland complexes within the hydroriparian zone would likely experience drying and mortality of obligate wetland plants, and aquatic vegetation would experience widespread mortality.


Most Likely Estimate – In the near term, the most likely estimates of groundwater drawdown (0.2 feet) would not be likely to result in any changes to riparian vegetation. In the long term, the most likely estimates of groundwater drawdown (4.3 feet) would contribute to mortality and transition from hydroriparian to xeroriparian habitat. Cottonwood/willow forest would experience increased mortality rates, decrease in canopy height and vegetation volume, and the transition from cottonwood/willow forest to deeper rooted tamarisk or mesquite would be encouraged. Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. In the long term, wetland complexes within the hydroriparian zone would likely experience drying and mortality of obligate wetland plants, and aquatic vegetation would experience widespread mortality.


Highest Estimate – In the near term, the higher estimate of groundwater drawdown (1.8 feet) would be unlikely to cause widespread mortality or transition from hydroriparian to xeroriparian habitat, but cottonwood/willow forest would experience stress due to deeper groundwater availability, including decrease in canopy height and vegetation volume. Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. In the long term, the higher estimate of groundwater drawdown (6.0 feet) would contribute to mortality and transition from hydroriparian to xeroriparian habitat. Cottonwood/willow forest would experience increased mortality rates, decrease in canopy height and vegetation volume, and the transition from cottonwood/willow forest to deeper rooted tamarisk or mesquite would be encouraged. Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. In the near term and long term, wetland complexes within the hydroriparian zone would likely experience drying and mortality of obligate wetland plants, and aquatic vegetation would experience widespread mortality.


[bookmark: _Toc350262538]Cienega Creek (Reaches 1 through 5)


Lowest Estimate – The lower estimates of groundwater drawdown (less than 0.1 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure .


Most Likely Estimate – The most likely estimates of groundwater drawdown (up to 0.5 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure. 


Highest Estimate – The higher estimate of groundwater drawdown (up to 0.8 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure. 


[bookmark: _Toc350262541]Gardner Canyon (Reaches 1 and 2)


Lowest Estimate – The lower estimates of groundwater drawdown (less than 0.1 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure .


Most Likely Estimate – The most likely estimates of groundwater drawdown (up to 0.5 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure. 


Highest Estimate – The higher estimate of groundwater drawdown (up to 0.8 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure.


[bookmark: _Toc350262542]Davidson Canyon (Reach 1)


[bookmark: _Toc350262543]Predicted Hydrologic Changes


This reach of Davidson Canyon is upstream of the confluence with Barrel Canyon. No changes in surface flow are expected to occur.


Drawdown in the regional aquifer is predicted to range from 10 to 100 feet in this location; however, this reach of Davidson Canyon is primarily xeroriparian with pockets of mesoriparian vegetation. Some of this vegetation may rely on groundwater but would most likely be relying on shallow alluvial groundwater, as there are no indications of perennial or intermittent flow in this reach and no extensive hydroriparian or mesoriparian galleries. No change would be expected to occur with shallow alluvial groundwater.


[bookmark: _Toc350262544]Expected Effects on Riparian Vegetation


No areas of riparian vegetation associated with this reach of Davidson Canyon would be expected to be impacted based on the hydrologic changes described above.


[bookmark: _Toc350262545]Davidson Canyon (Reach 2)


[bookmark: _Toc350262546]Predicted Hydrologic Changes


As with Reach 1 of Davidson Canyon, drawdown in the regional aquifer is predicted (ranging from 5 to 10 feet). However, there are no indications of connection of this reach to regional groundwater. 


On the other hand, changes in surface flow can be estimated to occur along this reach and would range from 13.1 to 34.8 percent (SWCA Environmental Consultants 2012d). This reach is close enough to the mine disturbance in Barrel Canyon that this prediction has a relatively high level of certainty. This change in surface flow may reduce the amount of stormwater recharging the shallow alluvial aquifer and, therefore, the amount available for riparian habitat.


[bookmark: _Toc350262547]Expected Effects on Riparian Vegetation


This reach of Davidson Canyon is characterized as xeroriparian habitat with pockets of mesoriparian habitat; these pockets of mesoriparian habitat may be supported by shallow alluvial groundwater. Pockets of mesoriparian habitat may experience reduced recruitment, increased mortality rates, decreased canopy height and vegetation volume, and potentially a transition to deeper rooted species such as tamarisk or mesquite. An estimated 502 acres has been mapped by Pima County as hydroriparian habitat along this reach (although reinterpreted for this analysis as xeroriparian with pockets of mesoriparian) and may be affected. The acreage that may be affected (502 acres) is less than that shown for Davidson Canyon Reach 2 in table 110 (570 acres), as some of the riparian areas along adjoining tributaries are unlikely to be affected by reductions in surface flow.


The major xeroriparian species present are adapted to cyclical climatic conditions and do not rely on groundwater. Effects on this xeroriparian habitat, from less water availability and reduced flood disturbance, could vary greatly, from reduced vegetation volume to mortality of individuals, but a complete loss of xeroriparian habitat is unlikely. 


[bookmark: _Toc350262548]Davidson Canyon (Reaches 3 and 4)


[bookmark: _Toc350262549]Predicted Hydrologic Changes


While historically some perennial or intermittent streamflow has occurred in Reach 4 of Davidson Canyon, as analyzed earlier in this section, the water sources in lower Davidson Canyon are unlikely to be connected with the regional aquifer or to experience changes owing to drawdown in that aquifer.


Changes in surface flow can be estimated to occur along these reaches and would range from 4.3 to 11.5 percent (SWCA Environmental Consultants 2012d); these changes theoretically could affect recharge to the shallow alluvial aquifer. However, these reaches are a great distance downstream, and as previously discussed, given the travel distance from Barrel Canyon, the recharge in lower Davidson Canyon is more likely to derive from closer tributaries, although certainly during larger flow events contribution from Barrel Canyon could occur. The effect on recharge is likely to be overestimated, with the contribution being less owing to the distance downstream of the project area and substantial channel losses. Predictions of losses to recharge to the shallow alluvial aquifer and therefore loss of water available to support riparian vegetation have a high level of uncertainty.


[bookmark: _Toc350262550]Expected Effects on Riparian Vegetation


Reach 3 of Davidson Canyon consists of xeroriparian habitat with pockets of mesoriparian habitat that may be supported by shallow alluvial groundwater. The major xeroriparian species present are adapted to cyclical climatic conditions and do not rely on groundwater. Effects on this xeroriparian habitat from less water availability and reduced flood disturbance are unlikely, given the expected reduction in flow. 


Pockets of mesoriparian habitat are similarly unlikely to experience effects, given the unlikely effects on recharge of the alluvial aquifer.


Reach 4 of Davidson Canyon has been classified as hydroriparian habitat. Similarly, this habitat is unlikely to experience effects, given the unlikely effects on recharge of the alluvial aquifer.


[bookmark: _Toc350262551]Barrel Canyon (Reaches 1 and 2)


[bookmark: _Toc350262552]Predicted Hydrologic Changes


Drawdown in the regional aquifer is predicted to range from 10 to 100 feet in this location; however, this reach of Barrel Canyon is primarily xeroriparian with pockets of mesoriparian vegetation. Some of this vegetation may rely on regional groundwater but is most likely relying on shallow alluvial groundwater, as there are no indications of perennial or intermittent flow in this reach and no extensive hydroriparian or mesoriparian galleries. 


The primary hydrologic changes along Barrel Canyon would be the result of a reduction in surface runoff, which with high certainty would range from 17.2 to 45.8 percent. Even for the Barrel Alternative, for which stormwater management was redesigned to maximize downstream flow, this percentage only reflects the postclosure reduction in flow, and greater effects would be felt generally in the first 10 years of the mine life (up to a 30 to 40 percent reduction) before concurrent reclamation is established that allows more water to flow to the downstream watershed. The reduction in runoff would persist in the long term, even after final reclamation and closure, as some portions of the watershed would be permanently cut off. 


[bookmark: _Toc350262553]Expected Effects on Riparian Vegetation


These reaches of Barrel Canyon are considered xeroriparian habitat with pockets of mesoriparian habitat. The primary concern is not the reduction in recharge of a shallow alluvial aquifer, as the major xeroriparian and mesoriparian species present are adapted to cyclical climatic conditions and do not rely on groundwater. Instead, the decrease in overall water availability in general would result in changes in riparian vegetation. These changes are difficult to quantify. Unlike hydroriparian species and the extensive studies on the San Pedro River and elsewhere, changes in xeroriparian vegetation as a result of water availability have not been greatly studied. In general, water availability does not necessarily change the species makeup of xeroriparian habitat but reduces the overall vitality, extensiveness, and health. These effects are quite easy to observe; overall water availability is the sole difference between the four classes of xeroriparian habitat defined and mapped by Pima County. 


Effects on this xeroriparian habitat from less water availability and reduced flood disturbance could vary greatly, from reduced vegetation volume to mortality of individuals. A complete loss of xeroriparian habitat is unlikely, but a transition from high quality xeroriparian habitat to lesser quality xeroriparian habitat is highly likely in these reaches of Barrel Canyon. A total of 162 acres of riparian habitat has been mapped along these reaches that may be affected. The acreage that may be affected (162 acres) is less than that shown for Barrel Canyon Reaches 1 and 2 in table 110 (205 acres), as some of the riparian areas along adjoining tributaries are unlikely to be affected by reductions in surface flow.


Monitoring Intended to Assess Potential Streamflow Impacts


In consideration of the uncertainty associated with predicting long-term impact to streamflow, three monitoring components have been incorporated into the “Mitigation and Monitoring Plan” (see appendix B for full details). The monitoring includes:


· Monitoring to determine impacts from pit dewatering on downstream sites in Barrel and Davidson Canyons (FS-BR-20). Monitoring would be conducted of surface water, alluvial groundwater, and deeper groundwater at sites in Barrel and Davidson Canyons. Several locations have already been installed and are being actively monitored, whereas others would require access from landowners. 


· Periodic validation and rerun of groundwater model throughout life of mine (FS-BR-25). This measure would involve basic data collection of water levels, meteorological data, and water balance components, which would allow for the predictions of groundwater impacts to be revised based on actual hydrologic observations. Specific wells to be monitored are listed in appendix B.


· Continued operation and data gathering of USGS flow gage that would provide data for surface waterflows downstream of the mine site (RC-SW-01). Rosemont Copper would annually fund the USGS to operate and maintain the existing flow gage at Barrel Canyon.


[bookmark: _Toc350262554]Effect on Outstanding Arizona Waters


Six criteria are assessed to analyze potential impacts to Outstanding Arizona Waters: changes in perennial streamflow; change in groundwater quality; change in surface water quality and ability to meet wadeable, perennial standards; change in riparian vegetation; change in geomorphology; and change in subflow. These are summarized in table 111 for the Outstanding Arizona Water reaches of lower Davidson Canyon and lower Cienega Creek and the Outstanding Arizona Water reaches of upper Cienega Creek.


[bookmark: _Toc350262555]Davidson Canyon and Lower Cienega Creek


Potential impacts to each of the seven assessment criteria for Outstanding Arizona Waters are summarized in table 111 for Davidson Canyon and Lower Cienega Creek. Each assessment criterion is also further described below.


[bookmark: _Toc360530197]Table 111. Potential to affect Outstanding Arizona Water in Davidson Canyon and Lower Cienega Creek


			Criteria


			EIS Resource Section 
that Contains Analysis


			Summary of Impacts





			Perennial Streamflow


			Seeps, Springs, and Riparian Areas


			Possible 4.3 to 11.5% reduction in recharge of alluvial aquifer from surface flow; impacts muted by distance flow has to travel from site to downstream; prediction has high level of uncertainty. Perennial flow in lower Davidson Canyon not occurring at present and has not occurred for several years; unlikely to be affected by changes in recharge; no impacts predicted.





			Groundwater Quality


			Groundwater Quality and Geochemistry


			Seepage does not exceed any aquifer water quality standards; no impacts predicted.





			Surface Water Quality


			Surface Water Quality and Seeps, Springs, and Riparian Areas


			Predicted runoff water quality from waste rock and soil cover meets surface water quality standards in Barrel Canyon, or standards are already exceeded. Full analysis of antidegradation standards and compliance with surface water standards in the OAW reaches of Davidson Canyon and Cienega Creek are not possible. However, screening analysis suggests that molybdenum and sulfate may be elevated in mine stormwater runoff, but are likely to be mitigated in part by several mitigations including waste rock segregation requirements.





			Riparian Vegetation


			Seeps, Springs, and Riparian Areas


			No changes in riparian vegetation expected.





			Geomorphology


			Surface Water Quality


			Sediment loads in system would change, but geomorphology of stream channel is unlikely to change; scour/aggradation changes to Outstanding Arizona Water highly unlikely.





			Subflow (for Lower Cienega Creek)


			Groundwater Quantity


			Contribution of Davidson Canyon subflow to Cienega Creek estimated at 8 to 24%; possible 4.3 to 11.5% reduction in recharge of Davidson Canyon alluvial aquifer from surface flow; these impacts muted by distance flow has to travel from site to downstream; therefore, prediction has high level of uncertainty. Cumulatively, possible reduction in flow in Lower Cienega Creek owing to reduction in subflow from Davidson Canyon is minimal.





			Ability to Meet Anti-Degradation Standards and Wadeable, Perennial Standards


			Seeps, Springs, and Riparian Areas; Surface Water Quality


			Discussed in detail below.








[bookmark: _Toc350262556]Ability to Meet Antidegradation Standards


Predicted water quality for stormwater runoff in Barrel Canyon is discussed in the “Surface Water Quality” resource section, as are all known existing water quality data for Davidson Canyon, Lower Cienega Creek, and Barrel Canyon. 


Direct comparison of predicted water quality from waste rock runoff (see “Surface Water Quality” resource section) to the existing water quality in Davidson Canyon and Lower Cienega Creek is problematic and not appropriate, given that the Outstanding Arizona Water portion of Davidson Canyon is more than 12 miles downstream in the watershed and the contribution from the mine site would represent only a portion of the runoff reaching the Outstanding Arizona Water, and more importantly because there are no known stormwater samples available for either Davidson Canyon or Cienega Creek. All known samples are for baseflow, not storm flow. 


Chapter 3. Affected Environment and Environmental Consequences








Chapter 3. Affected Environment and Environmental Consequences





Because there are no known stormwater samples from anywhere within the Davidson Canyon watershed, except those collected by Rosemont Copper in Barrel Canyon, it is impossible to conduct a full analysis of whether the mine would degrade water quality in the OAW segments of Davidson Canyon and Cienega Creek. Furthermore, based on discussions with ADEQ on preliminary drafts of the FEIS it was made clear that the responsibility and jurisdiction for assessing whether the mine meets anti-degradation criteria lies with ADEQ, and this assessment has not yet been conducted by that agency. However, in order to perform a “hard look” as required under NEPA, the Forest determined that a screening level analysis could be conducted with available data to identify potential constituents that could be elevated by the runoff from the waste rock facility. 
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[bookmark: _Toc360530198]Table 112. Summary of screening analysis to identify potential problem constituents in mine runoff


			


			Average of Existing Water Quality in Barrel Canyon and Tributaries (mg/L)


			Predicted Runoff Water Quality from Waste Rock (mg/L)


			Predicted Runoff Water Quality from Soil Cover (mg/L)


			Pre-Mine Prediction of Watershed Water Quality (mg/L)*


			Post-Mine Prediction of Watershed Water Quality using Waste Rock Runoff
(mg/L)**


			Percent Difference between Pre- and Post-Mine Watershed Water Quality***


			Post-Mine Prediction of Watershed Water Quality using Soil Cover Runoff (mg/L)**


			Percent Difference between 
Pre- and Post-Mine Watershed Water Quality***





			Aluminum (dissolved)


			0.4248


			0.2050


			0.4870


			0.4248


			0.3918


			-8%


			0.4341


			2%





			Aluminum (total)


			87.14


			0.2050


			0.4870


			87.14


			74.10


			-15%


			74.14


			-15%





			Antimony (dissolved)


			0.0240


			0.0100


			0.0052


			0.0240


			0.0219


			-9%


			0.0212


			-12%





			Antimony (total)


			0.0436


			0.0100


			0.0052


			0.0436


			0.0386


			-12%


			0.0379


			-13%





			Arsenic (dissolved)


			0.0161


			0.0130


			0.0335


			0.0161


			0.0157


			-3%


			0.0187


			16%





			Arsenic (total)


			0.1123


			0.0130


			0.0335


			0.1123


			0.0974


			-13%


			0.1005


			-11%





			Barium (dissolved)


			0.0783


			0.0071


			0.0047


			0.0783


			0.0676


			-14%


			0.0672


			-14%





			Barium (total)


			1.1623


			0.0071


			0.0047


			1.1623


			0.9890


			-15%


			0.9886


			-15%





			Beryllium (dissolved)


			0.0084


			0.0010


			0.0010


			0.0084


			0.0072


			-13%


			0.0072


			-13%





			Beryllium (total)


			0.0123


			0.0010


			0.0010


			0.0123


			0.0106


			-14%


			0.0106


			-14%





			Cadmium (dissolved)


			0.0058


			0.0010


			0.0010


			0.0058


			0.0051


			-12%


			0.0051


			-12%





			Cadmium (total)


			0.0238


			0.0010


			0.0010


			0.0238


			0.0204


			-14%


			0.0204


			-14%





			Calcium (dissolved)


			25.24


			16.42


			6.6


			25.24


			23.92


			-5%


			22.44


			-11%





			Calcium (total)


			214.9


			16.42


			6.6


			214.9


			185.1


			-14%


			183.7


			-15%





			Chloride (dissolved)


			2.804


			0.9630


			0.5357


			2.804


			2.528


			-10%


			2.463


			-12%





			Chloride (total)


			5.679


			0.9630


			0.5357


			5.679


			4.972


			-12%


			4.907


			-14%





			Chromium (dissolved)


			0.0136


			0.0030


			0.0030


			0.0136


			0.0120


			-12%


			0.0120


			-12%





			Chromium (total)


			0.1105


			0.0030


			0.0030


			0.1105


			0.0944


			-15%


			0.0944


			-15%





			Copper (dissolved)


			0.0331


			0.0085


			0.0067


			0.0331


			0.0294


			-11%


			0.0291


			-12%





			Copper (total)


			2.947


			0.0085


			0.0067


			2.947


			2.507


			-15%


			2.506


			-15%





			Fluoride (dissolved)


			0.2500


			0.3316


			0.2063


			0.2500


			0.2622


			5%


			0.2434


			-3%





			Fluoride (total)


			0.2163


			0.3316


			0.2063


			0.2163


			0.2336


			8%


			0.2148


			-1%





			Iron (dissolved)


			0.1418


			0.1638


			0.2433


			0.1418


			0.1451


			2%


			0.1570


			11%





			Iron (total)


			102.7


			0.1638


			0.2433


			102.7


			87.3


			-15%


			87.33


			-15%





			Lead (dissolved)


			0.0235


			0.0048


			0.0151


			0.0235


			0.0207


			-12%


			0.0222


			-5%





			Lead (total)


			0.8837


			0.0048


			0.0151


			0.8837


			0.7519


			-15%


			0.7534


			-15%





			Magnesium (dissolved)


			1.990


			1.064


			0.8167


			1.990


			1.851


			-7%


			1.814


			-9%





			Magnesium (total)


			47.89


			1.064


			0.8167


			47.89


			40.86


			-15%


			40.83


			-15%





			Manganese (dissolved)


			0.3406


			0.0069


			0.1610


			0.3406


			0.2905


			-15%


			0.3136


			-8%





			Manganese (total)


			6.131


			0.0069


			0.1610


			6.131


			5.212


			-15%


			5.235


			-15%





			Mercury (dissolved)


			0.0001


			0.0002


			0.0101


			0.0001


			0.0002


			9%


			0.0016


			1050%





			Mercury (total)


			0.0007


			0.0002


			0.0101


			0.0007


			0.0006


			-10%


			0.0021


			201%





			Molybdenum (dissolved)


			0.0172


			0.0405


			0.0117


			0.0172


			0.0207


			20%


			0.0164


			-5%





			Molybdenum (total)


			0.0178


			0.0405


			0.0117


			0.0178


			0.0212


			19%


			0.0169


			-5%





			Nickel (dissolved)


			0.2966


			0.0050


			0.0050


			0.2966


			0.2529


			-15%


			0.2529


			-15%





			Nickel (total)


			0.6783


			0.0050


			0.0050


			0.6783


			0.5773


			-15%


			0.5772


			-15%





			Nitrate + Nitrite (total, as N)


			1.704


			0.031


			Not sampled


			1.704


			1.453


			-15%


			Not sampled


			Not sampled





			Potassium (dissolved)


			4.795


			2.934


			1.503


			4.795


			4.515


			-6%


			4.301


			-10%





			Potassium (total)


			28.46


			2.934


			1.503


			28.46


			24.63


			-13%


			24.42


			-14%





			Selenium (dissolved)


			0.0140


			0.0200


			0.0200


			0.0140


			0.0149


			6%


			0.0149


			6%





			Selenium (total)


			0.9864


			0.0200


			0.0200


			0.9864


			0.8414


			-15%


			0.8414


			-15%





			Silver (dissolved)


			0.0090


			0.0025


			0.0025


			0.0090


			0.0080


			-11%


			0.0080


			-11%





			Silver (total)


			2.714


			0.0025


			0.0025


			2.714


			2.307


			-15%


			2.307


			-15%





			Sodium (dissolved)


			2.518


			4.167


			6.1


			2.518


			2.765


			10%


			3.055


			21%





			Sodium (total)


			7.008


			4.167


			6.1


			7.008


			6.582


			-6%


			6.872


			-2%





			Sulfate (dissolved)


			4.475


			33.126


			1.98


			4.475


			8.773


			96%


			4.101


			-8%





			Sulfate (total)


			7.793


			33.126


			1.98


			7.793


			11.593


			49%


			6.921


			-11%





			Thallium (dissolved)


			0.0136


			0.0082


			0.0028


			0.0136


			0.0128


			-6%


			0.0120


			-12%





			Thallium (total)


			0.0328


			0.0082


			0.0028


			0.0328


			0.0291


			-11%


			0.0283


			-14%





			Total Dissolved Solids


			194.68


			78.41


			Not sampled


			194.68


			177.24


			-9%


			Not sampled


			Not sampled





			Zinc (dissolved)


			0.0697


			0.0058


			0.0066


			0.0697


			0.0601


			-14%


			0.0602


			-14%





			Zinc (total)


			2.202


			0.0058


			0.0066


			2.202


			1.873


			-15%


			1.873


			-15%








Notes: 


Bold numbers indicate that the screening analysis suggests a significant increase in post-mine concentrations


* No stormwater quality samples have been identified anywhere within the Davidson Canyon watershed, except for those samples collected by Rosemont Copper in Barrel Canyon and its tributaries. Therefore, the pre-mine watershed water quality can only be estimated by the these water quality samples.


** Post-mine water quality is estimated by using a weighted average, with 15% contribution from the predicted runoff from the waste rock or soil cover, and 85% contribution from the existing water quality in Barrel Canyon, which is assumed to be representative of the watershed as a whole.


*** Negative numbers indicate water quality is improved from existing conditions; positive numbers indicate water quality is degraded from existing conditions.
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Results from the screening analysis are summarized in Table 112 and described more fully in the record (SWCA Environmental Consultants 2013k). Two scenarios are assessed, corresponding to the two scenarios assessed in the “Surface Water Quality” resource section: runoff from waste rock, and runoff from soil cover. Based on the screening analysis, most constituents actually are predicted to decrease under post-mine conditions. Several other constituents are suggested to increase, including total and dissolved fluoride, dissolved iron, dissolved mercury, dissolved selenium, and dissolved sodium; these increases are less than ten percent and may not be considered significant given the relatively large uncertainty associated with this analysis. The screening analysis for runoff from waste rock indicates that two constituents may be elevated in mine runoff at levels that suggest they could present anti-degradation problems: total and dissolved molybdenum, and total and dissolved sulfate. The screening analysis for runoff from soil cover suggests molybdenum and sulfate would not be elevated, but that dissolved arsenic, dissolved iron, dissolved sodium could present anti-degradation problems. In addition, dissolved and total mercury is substantially higher; this is driven by the results from a single soil sample, but it still indicates a potential for anti-degradation. The actual runoff water quality would be predicted to be a mix of these two estimates.


As noted in the “Surface Water Quality” resource section, there are several mitigations that suggest this is a conservative estimate. These include the requirement for operational testing and segregation of waste rock that may have the potential for acid generation or may be problematic with respect to water quality, and the placement of a cover of growth media over much of the waste rock facility. The screening analysis presented assumes that all stormwater runoff has the opportunity to interact with waste rock, and that no waste rock has been segregated. 


The Forest Service does not have the responsibility or jurisdiction to determine whether or not the mine would degrade water quality or violate water quality standards in the OAW reaches; this permitting responsibility lies with ADEQ. However, the Forest Service does have the responsibility to assess and disclose potential resource impacts; the purpose of the screening analysis is intended to assess the potential to impact water quality beyond Barrel Canyon.


The “Groundwater Quality and Geochemistry” resource section also analyzes the potential for tailings seepage to daylight in Barrel Canyon. As noted in that section, the amount of seepage is equivalent to about 13 acre-feet per year, which is less than one percent of the average annual runoff. As a total of the entire watershed being analyzed under the screening analysis, the volume of tailings seepage is incredibly small, about one part in a thousand. The same screening analysis was conducted incorporating tailings seepage into stormflows, but the results did not change from the scenarios already considered ans shown in table 112.


[bookmark: _Toc350262557]Ability to Meet Wadeable, Perennial Stream Standards


Cienega Creek currently meets the regulatory definition of a wadeable, perennial stream. As such, regulatory requirements specific to biological integrity and bottom deposits would need to be met. Based on the analyses conducted, no expected effects from the proposed mine would have the potential to change biological integrity along any portion of Cienega Creek. Analysis of geomorphological changes indicates that changes in sedimentation, aggradation, or scour are unlikely to occur due to the hydrologic changes imposed by the mine and, therefore, are unlikely to affect either biological integrity or surface deposits. Runoff from the mine site is predicted to meet surface water quality standards and is not expected to degrade existing water quality; it is, therefore, unlikely to affect biological integrity. Reductions in surface flow as modeled are less than 10 percent at the confluence of Davidson Canyon and Cienega Creek and are unlikely to affect biological integrity due to reductions in flow or available water.


[bookmark: _Toc350262558]Summary of Expected Effects on Outstanding Arizona Waters


In summary, the only potential effect on the Outstanding Arizona Waters in Lower Davidson Canyon and Lower Cienega Creek would be the result of a decrease in runoff that would occur because portions of the Davidson Canyon watershed would be cut off in perpetuity by the mine site. This reduction in ephemeral flow is estimated to be 4.3 to 11.5 percent in lower Davidson Canyon. The reduction in surface flow itself would likely have no impact to riparian vegetation or water quality; it could represent a reduction in recharge to the shallow alluvial aquifer. The distance downstream of the project area (12 miles) that flows have to travel before reaching lower Davidson Canyon gives the predicted effect a high level of uncertainty, as recharge in lower Davidson Canyon is more likely to occur either from very large storm events or from more localized runoff events. A screening analysis suggests several constituents may be elevated due to runoff from the waste rock, although this possibility is mitigated by several safety factors built into operation of the mine. (table 113).


[bookmark: _Toc350262559]Upper Cienega Creek


Potential impacts to each of the six assessment criteria for Outstanding Arizona Waters are summarized in table 113 for Upper Cienega Creek. Each assessment criterion is also further described below.


[bookmark: _Toc360530199]Table 113. Potential to affect Outstanding Arizona Water in Upper Cienega Creek


			Criteria


			EIS Resource Section 
that Contains Analysis


			Summary of Impacts





			Perennial Streamflow


			Seeps, Springs, and Riparian Areas


			Near term: the most likely estimates of drawdown would not result in any noticeable reduction in streamflow Long term: Eventually (1,000 years after mine closure) drawdown would cause noticeable reductions in streamflow but not cause widespread absence of flowResults are mixed.  Up to 150 years after closure, most estimates indicate no change in perennial nature of stream, with some possibility of shifting to intermittent.  At 1,000 years after closure, several estimates indicate no change in perennial nature of stream, and some estimates indicate a shift to intermittent flow or conversion to an ephemeral stream.





			Groundwater Quality


			Groundwater Quality and Geochemistry


			Seepage does not exceed any aquifer water quality standards; no impacts predicted.





			Surface Water Quality


			Surface Water Quality


			No change in surface runoff to Upper Cienega Creek. In the near term, up to 50 years after closure, no increased risk of degraded water quality caused by extremely low-flow conditions. Beginning 150 years after closure, results are mixed.  Most estimates indicate some increased risk of low-flow conditions increasing, anywhere from seasonally during the summer to nearly the entire year. 





			Riparian Vegetation


			Seeps, Springs, and Riparian Areas


			No impact predicted to riparian vegetation along Upper Cienega Creek.





			Geomorphology


			Surface Water Quality


			No change in surface runoff to Upper Cienega Creek.





			Ability to Meet Wadeable, Perennial Standards


			Seeps, Springs, and Riparian Areas; Surface Water Quality


			No impacts to perennial streamflow or surface water quality predicted that would change either biological integrity condition. No impacts to geomorphology predicted that would change bottom deposit condition.








Predictions with the most certainty are during the near-term, up to 50 years after closure of them mine, during which thereThere are no predicted effects on the Outstanding Arizona Water along Upper Cienega Creek from the headwaters to the confluence with Davidson Canyon.   Long-term predictions, several hundred  up to a thousand years after closure, are increasingly uncertain.  Several hundred years out, predictions suggest that there may be reductions in flow and increased duration of extremely low flow conditions, but the stream would continue to function as a perennial stream.  At 1,000 years after closure, predictions are mixed, with anything from Upper Cienega Creek continuing to function as a perennial stream to being completely converted to an ephemeral system.


Monitoring Intended to Assess Potential Impacts to Outstanding Arizona Waters


In addition to the three monitoring requirements described previously associated with streamflow impacts, two other monitoring measures have been incorporated into the “Mitigation and Monitoring Plan” to address uncertainty associated with impacts to Outstanding Arizona Waters (see appendix B for full details). The additional monitoring includes:


· Sediment transport monitoring (FS-SR-05). The movement of sediment between the mine facility and SR 83 would be monitored to identify areas of scour or aggradation that could be caused by changes in sediment load and surface flow.


· Detention and testing of stormwater (OA-SW-01). This mitigation measure requires detention and testing of stormwater quality from perimeter waste rock buttress areas for water quality testing prior to flowing downstream of the mine site. This would also allow for a reduction in suspended sediment in stormwater flows before flowing downstream.


[bookmark: _Toc350262560]Proposed Action


[bookmark: _Toc350262561]Effect on Seeps and Springs


The estimated impacts to seeps and springs, along with the rationale for this assessment, are presented in table 114. Direct impacts refer to springs that are within the footprint of an action alternative and would be disturbed, covered, or otherwise removed and would no longer function as a natural spring. Indirect impacts refer to springs that would not be physically disturbed but that may experience changes in hydrology as a result of groundwater level declines. Refer to the “Methodology” part of this resource section for more information on how spring impacts were estimated.


[bookmark: _Toc304899671][bookmark: _Toc360530200]Table 114. Estimated impacts to springs and seeps as a result of proposed action


			ID


			Spring


			Type of 
Impact


			Rationale


			Riparian Impacts





			1


			Barrel Spring


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			2


			Basin Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Deergrass, willows, false indigo present upstream of spring; unlikely to be affected





			3


			Batamout Spring 


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Netleaf hackberry, soapberry present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			4


			Bee Spring


			Direct


			Inside footprint of disturbance


			Oaks present; xeroriparian/ mesoriparian habitat would be lost





			5


			Big Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Soapberry present; xeroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			6


			Bobo Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			7


			Bootlegger Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			8


			Bowman Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			9


			Box Canyon Spring – Stock Drinker No. 1


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, oak, netleaf hackberry, grapevine, poison ivy, evergreen sumac, Goodding’s willow, mesquite, juniper present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			10


			Box Canyon Spring – Stock Drinker No. 2


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, oak, netleaf hackberry, grapevine, poison ivy, evergreen sumac, Goodding’s willow, mesquite, juniper present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			11


			California Mine Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			12


			Chavez Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Giant sedge, walnut, ash, grapevine, maidenhair fern present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			13


			Cold Water Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			14


			Cow Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			15


			Crucero Spring No. 1


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oaks, junipers, hackberry, indigo, deergrass, willows present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			16


			Crucero Spring No. 2


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			17


			Dam Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			18


			Davidson Spring


			Unlikely


			Source of flow is likely from Empire Mountains and disconnected from Davidson Canyon (Tetra Tech 2010a)


			None





			19


			Deering Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Giant sedge, deergrass, oak, juniper, fig present; xeroriparian/mesoriparian habitat would be lost or would experience reduced vitality





			20


			Diesler Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oak, cottonwood, willow present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			21


			Escondido Spring


			Unlikely


			See Outstanding Arizona Water section for analysis 


			None





			22


			Feliz Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oaks present; xeroriparian/


mesoriparian habitat may be lost





			23


			Fence Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			24


			Fig Tree Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Giant sedge, oak, fig, milkweed present; xeroriparian/mesoriparian habitat would be lost or would experience reduced vitality





			25


			Heiter Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Netleaf hackberry present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			26


			Helvetia Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water





			Ash, willow, buckthorn, evergreen sumac, grapevine, giant sedge present; hydroriparian/mesoriparian habitat would be lost or would experience reduced vitality





			27


			Hilton Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Unknown





			28


			Horse Pasture Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Mesquite, netleaf hackberry, juniper, walnut, grapevine present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			29


			HQ Water Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, willow present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			30


			Indian Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			31


			La Cholla Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oak, willow, hackberry present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			32


			Little Indian Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			33


			Locust Spring 


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			34


			Lower Mulberry Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Juniper, soapberry, hackberry, seep willow present; xeroriparian/ mesoriparian habitat would be lost or would experience reduced vitality





			35


			McCleary Dam


			Direct


			Inside footprint of disturbance


			Oak, juniper present; xeroriparian/ mesoriparian habitat would be lost





			36


			McCleary 
No. 1


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			37


			McCleary 
No. 2 


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Oak, sumac present; xeroriparian/


mesoriparian habitat would be lost





			38


			Mescal Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			39


			Mesquite Flat Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Hackberry, soapberry, seep willow, grapevine present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			40


			Mine Water Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 








			41


			Mudhole Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Giant sedge, Goodding’s willow, deergrass present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			42


			Mueller Spring


			Direct


			Inside footprint of disturbance


			None





			43


			Mulberry Canyon 


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Juniper, seep willow, rabbitsfoot grass, giant sedge present; xeroriparian/ mesoriparian habitat would be lost or would experience reduced vitality





			44


			Mulberry Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Juniper, hackberry present; xeroriparian/mesoriparian habitat may be lost or experience reduced vitality





			45


			Oak Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			False indigo bush, deergrass present; xeroriparian habitat may be lost or experience reduced vitality





			46


			Ojo Blanco Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Willow, deergrass, poison ivy present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			47


			Ophir Gulch Well


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Madrean evergreen woodland present; xeroriparian/mesoriparian habitat may be lost or experience reduced vitality





			48


			Paja Verde Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			49


			Papago Spring (No. 2)


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			50


			Peligro Adit


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source





			None





			51


			Proctor Box Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, oak, netleaf hackberry, grapevine, poison ivy, evergreen sumac, Goodding’s willow, mesquite, juniper, wait-a-minute bush present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			52


			Questa Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water





			None 





			53


			Rock Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Deergrass present; xeroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			54


			Rockhouse Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			55


			Rosemont Spring


			Direct


			Inside footprint of disturbance


			Willow, juniper, false indigo, deergrass present; hydroriparian/mesoriparian habitat would be lost





			56


			Ruelas Spring


			Highly likely; Indirect


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source; however, proximity to pit likely to affect local flow


			Willow, hackberry present; hydroriparian/mesoriparian habitat would be lost or would experience reduced vitality








			57


			Ruelas Spring Number Two and Three


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			58


			Rust Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			59


			Sanford Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			60


			Scholefield 
No. 1 Spring


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			61


			Scholefield 
No. 2 Spring


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			62


			Scholefield 
No. 3 Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			63


			Shamrod Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Hackberry, sumac, buckthorn, grapevine present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			64


			Siphon Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			65


			Soldier Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			66


			SS-2 (Casita Spring)


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source





			None





			67


			SW


			Highly likely; Indirect


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source; however, proximity to pit likely to affect local flow


			Oak, pinyon pine, false indigo, silktassel, juniper; xeroriparian/ mesoriparian habitat would be lost or would experience reduced vitality





			68


			Sycamore Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Sycamore, ash, walnut, hackberry, cottonwood, willow, giant sedge; hydroriparian/mesoriparian habitat would be lost or would experience reduced vitality





			69


			Tree Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, soapberry, deergrass present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			70


			Tub Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Hackberry, oak present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			71


			Tunnel Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			72


			Tunnel Spring # 2


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			73


			Unnamed Spring (South of Deering Spring)


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Willow, juniper, silk tassel, smooth sumac, locust, deergrass present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			74


			Unnamed Spring (in Box Canyon)


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Willow present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			75


			Unnamed Spring (Reach 2)


			Unlikely


			See “Outstanding Arizona Waters” part of this resource section for analysis


			None





			76


			Unnamed Spring (in South Sycamore Canyon)


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Sycamore, ash, willow, cottonwood, deergrass, horsetail, false indigo, poison ivy present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			77


			Unnamed Spring No. 1


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			78


			Unnamed Spring No. 12


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			79


			Unnamed Spring No. 13


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			80


			Unnamed Spring No. 14


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Mesquite present; xeroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			81


			Unnamed Spring No. 16


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			82


			Unnamed Spring No. 17


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, deergrass present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			83


			Unnamed Spring No. 18


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, walnut present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			84


			Unnamed Spring No. 2


			Direct


			Inside footprint of disturbance


			None





			85


			Unnamed Spring No. 20


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			86


			Unnamed Spring No. 21


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Mesquite, soapberry, hackberry, catclaw, desert cotton present; xeroriparian/mesoriparian habitat may be lost or experience reduced vitality





			87


			Unnamed Spring No. 22


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Deergrass present; xeroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			88


			Unnamed Spring No. 24


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, soapberry present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			89


			Unnamed Spring No. 3


			Direct


			Inside footprint of disturbance


			None





			90


			Unnamed Spring No. 4


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			91


			Unnamed Spring No. 5


			Direct


			Inside footprint of disturbance


			Deergrass present; xeroriparian/ mesoriparian habitat would be lost or experience reduced vitality





			92


			Unnamed Spring No. 7


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			93


			Upper Empire Gulch Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, willow present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			94


			Water Develop Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oak, netleaf hackberry, locust, grapevine present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			95


			Zackendorf Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, willow, evergreen sumac, oak, mountain mahogany, cattails, giant sedge, maidenhair fern present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality








Notes:
High: The predicted changes in hydrology owing to the mine would impact resource function, and the source of water can either be estimated with high certainty to be in connection with the regional aquifer or impacts would occur no matter what the source of water. 


Possible: Reduction in flow could occur as a result of predicted changes in hydrology owing to the mine, but uncertainty exists regarding the source of the water. 


Unlikely: Predicted changes in hydrology owing to the mine are small enough that they are unlikely to cause a reduction in flow, regardless of the source of water, or the source of the water is local and unlikely to be affected by drawdown associated with the pit. 


Of the 95 seeps or springs listed in table 114, 17 are expected to be impacted with high certainty, either directly by surface disturbance (7 of the 17 springs) or indirectly by reduction in flow severe enough to impact their function as a resource owing to predicted drawdown in the regional aquifer or their proximity to the pit (10 of the 17 springs). An additional 59 springs possibly could be impacted by reductions in groundwater levels; these springs lie within the area predicted to see at least 5 feet in groundwater drawdown but have an indeterminate source of water. Another 19 springs are unlikely to be impacted, either because field observations indicate they are fed by local and ephemeral sources or because of their distance from the mine pit. 


Local areas of riparian habitat are associated with 49 of the springs that would or possibly would be indirectly impacted by the loss of water from these springs, based on field observations of species types present at these springs. These local riparian zones include the following: 10 areas of xeroriparian/mesoriparian habitat that would be impacted with high certainty; eight areas of xeroriparian/mesoriparian habitat that may be impacted with low certainty; four areas of hydroriparian/mesoriparian habitat that would be impacted with high certainty; and 27 areas of hydroriparian/mesoriparian habitat that may be impacted with low certainty.


The proposed action would also directly disturb 686 acres of xeroriparian habitat associated with onsite washes. These are the riparian areas mapped by Pima County that fall within the security fence or other areas of ground disturbance.


Any intermittent stream segment in Sycamore Canyon (north) not accounted for as individual springs would experience similar impacts as those described for Sycamore Spring (ID #68) and Unnamed Spring No. 18 (ID #83).


Any intermittent stream segment in Sycamore Canyon (south) not accounted for as individual springs would experience similar impacts as those described for SW (ID #67) and Unnamed Spring in South Sycamore Canyon (ID #76).


Any intermittent stream segment in Mulberry Canyon not accounted for as individual springs would experience similar impacts as those described for Mulberry Canyon (ID #43).


Any intermittent stream segment in Box Canyon not accounted for as individual springs would experience similar impacts as those described for Box Canyon Spring-Stock Drinker Nos. 1 and 2 (ID #9 and #10), Unnamed Spring in Box Canyon (ID #74), and Basin Spring (ID #2).


Analysis of impacts to BLM federal reserved water rights associated with Helvetia, Zackendorf, and Chavez springs is included in the “Indirect Impacts to Offsite Water Rights” part of the “Surface Water Quantity” resource section of this chapter. Water rights associated with these three springs are likely to be affected by the described impacts. Helvetia is believed to derive water from the regional aquifer and therefore there is a high likelihood of impacting the BLM water right; the source of water for Chavez and Zackendorf springs is not clear, but if their source of water is also derived from the regional aquifer impact to these water rights would also occur.


[bookmark: _Toc350262562]Phased Tailings Alternative


The estimated impacts to springs and seeps for the Phased Tailings Alternative are identical to those for the proposed action, with the exception that McCleary No. 2 would be directly impacted rather than indirectly impacted. The same riparian areas associated with these springs would or could be impacted. The Phased Tailings Alternative would also directly disturb 649 acres of xeroriparian habitat associated with onsite washes.


[bookmark: _Toc350262563]Barrel Alternative


The Barrel Alternative would directly impact two fewer springs than the proposed action: McCleary Dam and Unnamed Spring No. 5. Instead of being directly impacted, these springs would be indirectly impacted. 


McCleary Dam would have a high likelihood of indirect impacts because observations indicate consistent water presence and suggest a regional source of water and because it has hydroriparian/mesoriparian habitat associated with it that would be lost or that would experience reduced vitality. 


Unnamed Spring No. 5 would have a possible likelihood of indirect impacts because the water source is uncertain and because it has xeroriparian/mesoriparian habitat associated with it that may be lost or that may experience reduced vitality.


The Barrel Alternative would also directly disturb 588 acres of xeroriparian habitat associated with onsite washes.


[bookmark: _Toc350262564]Barrel Trail Alternative


The estimated impacts to springs and seeps for the Barrel Trail Alternative are identical to those for the Barrel Alternative. The same riparian areas associated with these springs would or could be impacted. The Barrel Trail Alternative would also directly disturb 633 acres of xeroriparian habitat associated with onsite washes.


[bookmark: _Toc350262565]Scholefield-McCleary Alternative


The Scholefield-McCleary Alternative would directly impact seven more springs than the proposed action: HQ Water Spring; McCleary No. 2; Scholefield Nos. 1, 2, and 3; Unnamed Spring No. 14; and Water Development Spring. 


McCleary No. 2 was previously considered to be indirectly impacted with a high likelihood. 


Scholefield No. 1 and Scholefield No. 2 were previously considered unlikely to have indirect impacts. Scholefield No. 1 and Scholefield No. 2 have hydroriparian/mesoriparian habitat associated with them that would be lost.


HQ Water Spring, Unnamed Spring No. 14, Scholefield No. 3, and Water Development Spring were previously considered to have a possible likelihood of indirect impacts. HQ Water Spring and Water Development Spring have hydroriparian/mesoriparian habitat associated with them that would be lost. Unnamed Spring No. 14 has xeroriparian/ mesoriparian habitat associated with it that would be lost.


In addition, Mueller Spring would not be directly impacted under the Scholefield-McCleary Alternative. This spring would still be considered to have a possible likelihood of indirect impacts.


The Scholefield-McCleary Alternative would also directly disturb 631 acres of xeroriparian habitat associated with onsite washes.


[bookmark: _Toc350262566]Monitoring Intended to Assess Potential Impacts to Seeps and Springs


One additional monitoring measure has been incorporated into the mitigation and monitoring plan to address uncertainty associated with impacts to seeps and springs (see appendix B for full details). The additional monitoring includes:


Spring, seep, and constructed/enhanced waters monitoring (FS-SSR-02). A suite of selected seeps and springs has been monitored for baseline conditions since 2007 and would be monitored to identify any impacts that may occur due to dewatering of the regional aquifer in the vicinity of the mine pit. Specific seeps and springs included in this monitoring are listed in appendix B.


[bookmark: _Toc360527755]Cumulative Effects


The analysis area for cumulative effects on seeps, springs, and riparian areas is the same as that used for the direct and indirect effects on these resources. It includes the immediate Rosemont area, all of Davidson Canyon, and portions of Cienega and Santa Cruz Basins (see figure 66). The analysis area extends east 0.5 mile beyond Cienega Creek; west and south to the approximate modeled 5-foot groundwater drawdown contour; and north to the Pantano Dam. This cumulative effects discussion addresses the cumulative impacts of the action alternatives and any applicable reasonably foreseeable actions as identified on the Coronado ID team’s list of reasonably foreseeable future actions, provided in the introduction to chapter 3. The following reasonably foreseeable actions from that list were determined to contribute to a cumulative impact to seeps, springs, and riparian areas:


· The BLM and AGFD are proposing reintroduction of beaver into Cienega Creek at Las Cienegas National Conservation Area. The timing of this potential action has not yet been determined. 


The Forest Service is proposing to reauthorize the grazing permit for the Gardner allotment, located 5 miles north of Sonoita. 


The BLM proposes to approve an MPO to expand the Andrada Mine limestone quarry in the Davidson Canyon drainage system north and northeast of the Santa Rita Mountains. The Andrada Mine is located approximately 4 miles from the Tucson, Arizona, city limits and 1 mile from the Vail, Arizona, city limits. 


The Forest Service proposes to add, decommission, close, and change designation of roads in the NFSR database and prohibit off-road motorized travel for dispersed camping in certain areas on the Nogales Ranger District. 


The Nogales Ranger District proposes to remove hazardous fuels on 2,500 acres in Hog and Gardner Canyons on the Nogales Ranger District. 


Development of the Farmers Investment Company property within the town of Sahuarita’s jurisdiction over the next 40 to 50+ years for residential and commercial mixed use is proposed, along with the enhancement of more than 12 miles of the Santa Cruz River in both the town of Sahuarita and Pima County. 


In May 2010, a lease was granted to Charles Seel for mining purposes for 240 acres of ASLD State Trust land (from State land commissioner) in Section 29, Township 17 South, Range 17 East, adjacent to CalPortland leases in Davidson Canyon. There are no known plans to explore for or develop mineral resources on this lease in the foreseeable future.


As part of changes to the Nogales District Motorized Travel System, the Coronado proposes to add, decommission, close, and/or change road designations, which could include prohibiting off-road motorized travel for dispersed camping in certain areas. These activities could change the characteristics of the watershed. Closing roads or prohibiting off-road motorized travel to dispersed camping areas could have the potential to reduce stormwater runoff from an area. Changes in stormwater runoff could affect the availability of water for seeps, springs, and riparian areas.


The Gardner allotment is located 5 miles northwest of Sonoita, and the Coronado is proposing to reauthorize the grazing permit on 10,271 acres. This reauthorization is for issuance of a new 10-year term grazing permit that would allow for an increase in animal unit months (AUMs) and would change the Gardner allotment from seasonal use to year-long use. An adaptive management approach is being proposed for the allotment, and several range improvements are being considered to help better distribute livestock. Continued grazing and increases in AUMs would likely result in increased livestock use of surface water. Changes in grazing management practices could change existing characteristics of the watershed and stormwater runoff, thus affecting the availability of water for seeps, springs, and riparian areas.


Hazardous fuels in Hog and Gardner Canyons are proposed to be removed from more than 2,500 acres of Coronado National Forest land. These activities would be expected to disturb vegetation and change the characteristics of the watershed involved. The use of best management practices would minimize the potential these activities have to impact seeps, springs, and riparian areas.


Expansion or construction of limestone quarries within the Davidson Canyon drainage has the potential to both directly impact riparian resources as well as to change the hydrologic flow regime. In conjunction with the changes in flow described above for the Rosemont Copper Project, there could be a greater combined effect on xeroriparian vegetation along Davidson Canyon from additional surface water loss.


Enhancement of the Santa Cruz River near Sahuarita would have a beneficial impact on riparian resources. However, these changes are geographically separate from any impacts to riparian resources that would or potentially could occur due to the Rosemont Copper Project. These enhancements are envisioned as part of master planned communities, and would be undertaken by whatever entity is constructing these communities after appropriate permitting.


Reintroduction of beaver along Cienega Creek would be expected to have a beneficial impact to riparian resources by slowing and ponding runoff and increasing water availability, and it would have a detrimental impact from use and falling of larger vegetation and trees. Overall, the intention of beaver reintroduction is to have a beneficial impact on Cienega Creek. Cumulatively, this would potentially offset any impact that could occur due to dewatering of the regional aquifer.


[bookmark: _Toc350262567]Climate Change


As discussed earlier in this chapter, climate change in the desert Southwest is predicted to bring about higher mean annual temperatures over the next 100 years, along with less winter precipitation, an increase in extreme rainstorms and flooding, and longer periods of drought. The extent to which these predictions will occur is uncertain, and the overall difference in the amount of annual precipitation is impossible to accurately quantify. However, predicted changes in weather patterns could have an effect on the quantity of stormwater and groundwater available for use by riparian vegetation. Increased temperatures and reduced precipitation will increase the vulnerability of springs and riparian systems relying on the groundwater system, whether regional or local. 


The cumulative impact to these riparian systems from prolonged droughts can presently be observed from the decade-long drought that is currently ongoing. The Pima Association of Governments reports on conditions within the Pima County Natural Preserve, which encompasses a large portion of Lower Cienega Creek both above and below the confluence with Davidson Canyon (Cienega Creek Reaches 4 and 5). Streamflow monitoring (wet/dry mapping) has occurred since 1984 (Pima Association of Governments 2012a). The percentage of Cienega Creek flowing in this area is cyclical but has steadily decreased since monitoring began in 1984. Since 1999, drought monitoring has been conducted, and measurements in June 2011 indicate that this portion of Cienega Creek has the least percentage flowing yet observed. Only 13 percent of the stream exhibits flowing or standing water, compared with the wettest year (2001), in which 49 percent of the stream exhibited flowing or standing water, and more normal years, in which roughly 30 percent of the stream exhibited flowing or standing water. Between 1990 and 2011, surface water discharge in Cienega Creek declined by 83 percent, while streamflow extent declined by 88 percent (CITE Powell, August 2013, Water Resource Trends in the Cienega Creek Natural Preserve). The exact causes of this multi-decade decline are not entirely clear, as several possible stresses may be acting in concert, but the current drought cycle is considered one of the primary reasons. 	Comment by cgarrett: This is a new reference, provided with the Pima County August comments.


The patterns seen in southern Arizona in the last few decades, and particularly on Cienega Creek, provide a template for what long-term climate change could look like. Prolonged droughts brought on by climate change could result in similar shifts from perennial to intermittent flow along upper Cienega Creek and Empire Gulch. This would increase the sensitivity of these areas to any drawdown in groundwater due to the mine pit, increasing the overall impact to streamflow, wetland complexes, and hydroriparian habitat.


[bookmark: _Toc350262568][bookmark: _Toc360527756]Mitigation Effectiveness 


Measures that would mitigate impacts to seeps, springs, and riparian areas include design features, four additional mitigation measures proposed that would be required either in the biological opinion or the CWA Section 404 permit, and one additional mitigation measure that could occur in the future but is not yet considered detailed enough to analyze for effectiveness.


[bookmark: _Toc350262569]Mitigation and Monitoring – Forest Service


Growth media salvage and application (FS-SR-01). In order to support reclamation activities, soil and other growth media would be salvaged, stored, and applied to the surface of the perimeter waste rock buttress and waste rock and tailings facilities in order to facilitate revegetation. This allows as much stormwater as possible to move downstream to support riparian vegetation.


Revegetation of disturbed areas with native species (FS-SR-02). Reclamation efforts would include revegetation of native grasses, forbs, shrubs, and trees on areas disturbed by mining and mine related activities. Revegetation would include detection and treatment of invasive weed species. This allows as much stormwater as possible to move downstream to support riparian vegetation.


Concurrent placement of perimeter buttress (FS-SR-03). Placement of the perimeter buttress would allow reclamation activities to take place earlier, concurrent with mine operations. This allows as much stormwater as possible to move downstream to support riparian vegetation.


Location, design, and operation of facilities and structures intended to route stormwater around the mine and into downstream drainages (FS-SW-01). Various stormwater diversion channels and location of facilities have been designed and located in order to maintain flow downstream as much as possible and avoid contact of stormwater with processing facilities and ore stockpiles. This allows as much stormwater as possible to move downstream to support riparian vegetation.





Stormwater diversion for Barrel Alternative designed to route more stormwater into downstream drainages postclosure (FS-SW-02). Following publication of the DEIS, the Coronado undertook an effort to apply the concepts of geomorphic reclamation to the Barrel Alternative. The result is a design that would route more stormwater into downstream drainages postclosure than previous designs.


Purchasing of water rights, to be used for compensating for impacts in the Cienega Creek watershed (FS-SSR-01). This mitigation measure includes a suite of actions that involve purchasing, severing, and transferring existing senior water rights on Lower Cienega Creek. The water rights would be transferred to appropriate entities to become instreamflow rights on Lower and Upper Cienega Creek. Additional actions could include the discharge of water below Pantano Dam which potentially could enhance and support riparian areas, along with retirement of a groundwater pumping well near to Lower Cienega Creek.  


Spring, seep, and constructed/enhanced waters monitoring (FS-SSR-02). A suite of selected seeps and springs has been monitored for baseline conditions since 2007 and would be monitored to identify any impacts that may occur due to dewatering of the regional aquifer in the vicinity of the mine pit. Specific seeps and springs included in this monitoring are listed in appendix B.


Recordation of a restrictive easement on private land parcels in Davidson Canyon to potentially compensate for impacts to WUS and provide other benefits (FS-WUS-01). Rosemont Copper would record restrictive covenants to preclude real estate development and similar land use activities. Managed grazing, cultural, and some low impact public use (hiking, bird watching, minor forms of hunting) would be allowed in some locations. These lands total 383 acres and include portions of ephemeral wash, riparian habitat in Davidson Canyon, Barrel Canyon, and Mulberry Canyon, upland buffer habitat adjacent to riparian areas and three springs.


Plant site location and design adjustments to reduce impacts to biological resources (FS-BR-01). The entire plant site is sited and designed to reduce its size and overall footprint and to use gravity instead of pumping to move process water where possible. This reduces the amount of xeroriparian vegetation impacted, particularly in McCleary Canyon


Construction, management, and maintenance of water features to reduce potential impacts to wildlife and livestock from reduced flow in seeps, springs, surface water, and groundwater (FS-BR-05). Up to 30 water features, including stock ponds, would be enhanced and managed for sustainability of surface water. These waters would be constructed or managed if needed based on impacts observed in the field. While considered primarily for mitigation for impacts to biological resources, it would also mitigate effects on surface water resources and riparian resources.


Recordation of a restrictive easement on the private Sonoita Creek Ranch parcel to compensate for impacts to species listed as threatened or endangered (FS-BR-08). Rosemont Copper would record a restrictive covenant on the 1,200-acre Sonoita Creek Ranch parcel and the accompanying 590 acre-feet of certified water rights. The parcel includes open water, forested wetland and riparian habitat, upland habitat adjacent to riparian habitat, seasonal ponds, semi-desert grassland, and ephemeral drainages. In the event that restoration is required to mitigate impacts to waters of the U.S., Rosemont would utilize the existing infrastructure and the naturally occurring water from Monkey Spring (that currently irrigates the agricultural fields) to create riparian and/or wetland habitat within the 115-acre fields. Otherwise water available after the needs of the existing ponds would be discharged onto the floodplain terrace of Sonoita Creek, which is currently an agricultural field, in order to facilitate the passive restoration of riparian habitat.


Establishment of the Cienega Creek Watershed Conservation Fund, to be used for future mitigation to in the Cienega Creek watershed (FS-BR-16). Rosemont Copper would establish an endowment and provide $2,000,000 of funding. This fund would essentially be established as a resource to help restore the watershed to a functional ecosystem and a mechanism to promote adaptive management and allow flexibility in mitigation to achieve desired outcomes in light of future uncertainties.


Monitoring to determine impacts from pit dewatering on downstream sites in Barrel and Davidson Canyons (FS-BR-20). Monitoring would be conducted of surface water, alluvial groundwater, and deeper groundwater at sites in Barrel and Davidson Canyons. Several locations have already been installed and are being actively monitored, whereas others would require access from landowners. 


Periodic validation and rerun of groundwater model throughout life of mine (FS-BR-25). This measure would involve basic data collection of water levels, meteorological data, and water balance components, which would allow for the predictions of groundwater impacts to be revised based on actual hydrologic observations. Specific wells to be monitored are listed in appendix B.


[bookmark: _Toc350262572]Conclusion of Mitigation Effectiveness


Most of the mitigation measures listed above are associated with design features or permit requirements. Some of the design features would reduce the overall footprint of structures or create large stormwater diversions that would directly route stormwater around operations, which in turn would reduce the impact to downstream riparian resources by allowing for more surface water to flow downstream. Other types of design features such as those associated with revegetation of disturbed areas would also reduce impacts to riparian resources by allowing water to be discharged from reclaimed areas as soon as possible during the active mining phase. Removal of unneeded facilities during closure would allow these areas to be revegetated and allow surface water to flow downstream postclosure. These mitigation measures would be effective at minimizing reductions to surface water quantity within the analysis area to the extent possible. However, these improvements in surface flow have been taken into account in the direct and indirect effects analysis, and impacts to downstream riparian resources are still expected.


The lands proposed for conservation within Davidson Canyon would be effective at avoiding future impacts to xeroriparian resources located along Davidson Canyon by establishing conservation easements limiting certain types of land use. The lands proposed for conservation at Sonoita Creek Ranch would be at least partially effective at mitigating riparian resources by preserving and possibly creating new riparian habitat; however, it should be noted that these lands are not located within the analysis area or within the Davidson Canyon/Cienega Creek watershed. It should also be noted that sufficiency of the mitigation on the Davidson Canyon parcels or Sonoita Creek Ranch to offset impacts to jurisdictional WUS has yet to be determined by the USACE.


The severance and transfer of water rights on Cienega Creek would not necessarily provide any new or “wet” water in either Lower or Upper Cienega Creek; however, by creating a senior instream flow right where none currently exists, this mitigation measure would provide significant legal protection against future water use that might take water from Cienega Creek, and it would remove legal obstacles to conducting restoration or management activities along Cienega Creek. Cooperating agencies have raised concerns that the sever-and-transfer process that must be undertaken through the Arizona Department of Water Resources is not guaranteed to be successful, and allows for challenges to any transfer of surface water rights. If the water right transfer were not approved, this mitigation would not be protective of Cienega Creek. The exact effects of projects conducted under the conservation fund cannot be known at this time but these projects would be presumed to be beneficial to riparian resources in some manner, as this is the purpose of the conservation funds. 


It should also be noted that sufficiency of the mitigation activities on Cienega Creek to offset impacts to jurisdictional WUS, either from transfer of water rights or implementation of conservation funds, has yet to be determined by the USACE.


If successful, the new riparian habitat that would be created downstream of Pantano Dam would replace hydroriparian habitat if any is lost, although these lands are located just outside the analysis area. However there is uncertainty associated with the hydrogeologic characteristics of the stream channel downstream of Pantano Dam. While release of water to the stream channel or uplands would certainly help create and maintain riparian habitat, the recharge of water to the aquifer may not cause the water table to rise shallow enough to support hydroriparian habitat. This depends on the depth to bedrock and other subsurface characteristics of the aquifer immediately downbstream of Pantano Dam. It should also be noted that sufficiency of the mitigation proposed at Pantano Dam and in the stream channel downstream to offset impacts to jurisdictional WUS has yet to be determined by the USACE.


The exact effects of projects conducted under the conservation fund cannot be known at this time but would be presumed to be beneficial to riparian resources.


The creation, enhancement, or replacement of water sources is likely to support additional riparian habitat. The exact location and nature of the habitat that would be supported is not known at this time.


In addition to the mitigation measures described above, which would effectively avoid, minimize, reduce, rectify, or compensate for impacts, a suite of monitoring measures is also proposed or required under permits. These measures generally would not be effective as mitigation but rather would provide a means for monitoring potential changes to surface waters and riparian resources within the analysis area.


Effects of Amending the Coronado Forest Plan


The effects to seeps, springs and riparian areas from amending the Coronado Forest Plan are described under “Direct and Indirect Effects” above. The current Forest Plan does not contain management area standards and guidelines specifically pertaining to seeps, springs and riparian vegetation for management areas 1, 4 or 7A. 


The new management area 16 contains a standard and guideline under Watershed and Soil Maintenance and Improvement that would apply to seeps, springs and riparian areas:


1. To the extent practicable, mining facilities and reclamation should strive to emulate natural hydrologic functions.


Approval of the Forest Plan amendment would allow actions that would result in impacts to seeps, springs and riparian vegetation as described in the “Direct and Indirect Effects” portion of this section, including the direct and indirect loss of some springs, and loss and conversion of riparian areas. 


Chapter 3. Affected Environment and Environmental Consequences
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jessop.carter@epa.gov
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Tuesday, November 05, 2013 6:27 AM
To: Jessop, Carter
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen; Brush, Jason
Subject: latest and greatest
 
Hi Carter and Team
 
The revised versions were posted yesterday by 5 MST.  Same download instructions as before:


These documents have been compiled and are available on the SWCA web site:
www.swca.com 
Click the “Client Access” link at the bottom of the screen 
Username/Folder Name: RosemontGWMD 
Password: RGMD12


In addition to the core “Effects on Perennial Streamflow” section that was delivered on Friday,
these are the components we finished over the weekend:


-          The “Summary of Effects on Perennial Flow”.  Rather than reiterate all of the probabilities
in the analysis, what we decided to do here was make the translation from those
probabilities to whether the stream would be perennial, intermittent, or ephemeral.   We
felt this boils it down even further for the public to understand the effects we’re talking
about.  It should be noted that these calls (perennial, intermittent, ephemeral) aren’t
randomly assigned—the criteria for them are set down in the opening paragraph.  I would
suggest looking at Table G from the backup memo for a handy reference.


 
-          “Indirect Effects on Water Quality”.  This is where we tackled the changes in water quality


that might happen because of “extremely low flow conditions”, which is what we defined
as anything less than 0.2 feet. 
 


-          Changes to Outstanding Arizona Water analysis.  This pulls forward the changes in flow
analysis and the changes in water quality.  This boils it down even further, so some of the
nuance is lost. 
 


-          Summary table.  Worth also seeing how we summarized all of these complicated impacts in
the summary table, which will be carried forward into Chapter 2 and also the Executive
Summary.


 
Please let me know if you have any questions. 
Talk to you later today on our call.
 



mailto:jessop.carter@epa.gov

mailto:msvogel@fs.fed.us

file:////c/www.swca.com





This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Jessop, Carter
To: "Vogel, Mindy S -FS"
Cc: "cgarrett@swca.com"
Subject: EPA draft edits for S/S/R Section
Date: Monday, November 18, 2013 8:28:00 AM
Attachments: SSR-RevisedEPA_111413_For EPA meeting_EPAEdits.docx


Here you go. Sorry for the technical glitches this AM.
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
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[bookmark: _Toc286671312][bookmark: _Toc304898659][bookmark: _Toc350262486][bookmark: _Toc360527744]Seeps, Springs, and Riparian Areas


[bookmark: _Toc350262487][bookmark: _Toc360527745][bookmark: _Toc243406310][bookmark: _Toc304898625][bookmark: _Toc360527757][bookmark: _Toc195608282]Introduction


One widespread public comment received on the DEIS concerned the organization of the document because the discussion of riparian areas was addressed in multiple resource sections, including the four water resource sections and the “Biological Resources” resource section. For the FEIS, the analysis of impacts to riparian areas has been consolidated into this new section, along with analysis of impacts to seeps and springs, as well as perennial waters.


As used in this document, the word “riparian” is used to describe plant communities associated with natural washes, rivers, ponds, and springs; this definition encompasses a wide spectrum of vegetation types, from wetland areas that might be found along Cienega Creek to the dry washes found on much of the proposed mine site itself. In general, reference in this EIS to “riparian areas” includes not only the riparian vegetation itself (xeroriparian, mesoriparian, or hydroriparian) but any related water sources and the aquatic habitat they represent.


[bookmark: _Toc350262488][bookmark: _Toc360527746]Changes from the Draft Environmental Impact Statement


Three different sources of riparian mapping available for the analysis area were discussed in the DEIS, along with the limitations and characteristics of each mapping source. Public comments questioned the rationale behind the mapping selection used in the DEIS, particularly the perceived dismissal of Pima County mapping efforts. Comments also indicated that, while the Pima County mapping was admittedly more expansive than other mapping sources, the county’s mapping efforts focus on habitat corridors, which is a valuable characteristic to consider when addressing riparian areas. The Coronado convened a meeting of cooperating agencies (Garrett 2012e) to discuss riparian mapping needs and reconsider riparian mapping data sources. The Pima County riparian mapping was subsequently selected for use in the FEIS (see the “Riparian Mapping” part of this resource section). This differs from the riparian mapping used in the DEIS.


Several comments, including those from the EPA, stated that the analysis of impacts to both riparian areas and springs was too narrowly focused, assessing only the acres of impacts to riparian areas and the numbers of springs impacted, without fully investigating the physical and biological effects that would be observed. The FEIS supplements the previous measures with an analysis of expected impacts to the function of these springs, seeps, and riparian areas in terms of vegetation type and health (see the “Riparian Condition Assessment” part of this resource section). The approaches used were further refined based on comments from the EPA on preliminary versions of the FEIS.


Regarding seeps and springs, information from additional field investigations conducted since the publication of the DEIS has allowed the seeps and springs inventory to be revised. This has reduced the uncertainty associated with the analysis of expected impacts to seeps and springs (see “Seeps and Springs” under the “Existing Conditions” part of this resource section).


Many commenters, including the EPA and other cooperating agencies, found the analysis of Outstanding Arizona Waters (located in lower Davidson Canyon and along Cienega Creek) to be deficient in the DEIS. A more complete impacts analysis, focusing on criteria specified by regulation as well as the original nomination criteria for those Outstanding Arizona Waters, is included in the FEIS (see the “Outstanding Arizona Waters Analysis” and “Effect on Outstanding Arizona Waters” parts of this resource section).


Some commenters identified areas of intermittent stream channel that were not analyzed, particularly in Sycamore Canyon (north of the mine site), Sycamore Canyon (a different canyon south of the mine site), Box Canyon, and Mulberry Canyon. These areas have been analyzed, but as individual spring locations instead of intermittent reaches (CITE GARRETT MEMO). The FEIS has been changed to identify that some intermittent channels would be affected along with these springs.	Comment by cgarrett: August 29, 2013

Review of Available Water Information Raised by Cooperators


Some comments suggested that the analysis of riparian resources or springs in the Upper Santa Cruz Subbasin, where the mine water supply would be withdrawn, was deficient. The regional water table in this area has historically been high enough to be hydraulically connected to such features but at present is more than 100 feet below the ground surface along the Santa Cruz River and in the vicinity of the pumping wells, and it does not support any riparian or spring resources. Given the amount of groundwater withdrawal from this aquifer for domestic, agricultural, industrial, and commercial uses and given the projections for population growth in the future, it is unlikely that the water table will recover to the point that it would support riparian or spring resources. Therefore, analysis of riparian resources or springs in the Upper Santa Cruz Subbasin remains absent from the FEIS, although it should be noted that some springs analyzed in this section that occur in the Santa Rita Mountains near the mine site are technically within the Upper Santa Cruz Subbasin. Effects to these springs due to mine pit losses are analyzed in full. 


Additional mitigation measures have been incorporated into the document and assessed for effectiveness at reducing impacts (see the “Mitigation Effectiveness” part of this resource section, as well as appendix B).


Monitoring has been incorporated into the “Mitigation and Monitoring Plan” (see appendix B) in order to address uncertainty associated with analysis of seeps, springs, perennial waters, and Outstanding Arizona Waters (see the “Mitigation Effectiveness,” “Monitoring Intended to Assess Potential Impacts to Streamflow,” “Monitoring Intended to Assess Potential Impacts to Outstanding Arizona Waters,” and “Monitoring Intended to Assess Potential Impacts to Seeps and Springs” parts of this resource section).


[bookmark: _Toc286671314][bookmark: _Toc304898661][bookmark: _Toc350262489][bookmark: _Toc360527747]Issues, Cause and Effect Relationships of Concern


One significant issue was identified that specifically concerns seeps, springs, and riparian areas 
(Issue 4). In addition, portions of another significant issue (Issue 3D) pertain to effects on perennial waters and Outstanding Arizona Waters, both of which are addressed in this section.


[bookmark: _Toc350262490]Issue 3D: Surface Water Availability


Construction and operation of the mine pit, tailings, waste rock, and leach facilities have the potential to change surface water discharge to Davidson Canyon and Cienega Creek, portions of which are designated an Outstanding Arizona Water by the ADEQ. Additionally, the availability of water for stock watering tanks could be reduced. 


[bookmark: _Toc350262491]Issue 3D Factors for Alternative Comparison


1. Number of stream miles changed from intermittent/perennial flow status to ephemeral flow status as a result of the project 


2. Quantitative assessment of potential lowering of the water table/reduced groundwater flow to Davidson Canyon and Cienega Creek that results in permanent changes in flow patterns and that may affect their Outstanding Arizona Water designations and current designated uses


[bookmark: _Toc350262492]Issue 4: Impact on Seeps, Springs, and Riparian Areas


Potential impacts on seeps, springs, and associated riparian vegetation could result from the alteration of surface and subsurface hydrology because of the pit and other operations. Potential impacts could include reduced or eliminated flow to seeps and springs and loss of, or change in, the function of riparian areas.


[bookmark: _Toc350262493]



Issue 4 Factors for Alternative Comparison


1. Acres of riparian areas disturbed, by vegetation classification 


2. Number of seeps and springs degraded or lost


3. Change in the function of riparian areas


4. Qualitative assessment of ability to meet legal and regulatory requirements for riparian areas


[bookmark: _Toc350262494][bookmark: _Toc360527748]Analysis Methodology, Assumptions, 
Uncertain and Unknown Information 


[bookmark: _Toc286671316][bookmark: _Toc350262495]Analysis Area


The analysis area includes all areas within which seeps, springs, riparian vegetation, perennial streamflow, or Outstanding Arizona Waters may be impacted (figure 66). The southern boundary of the analysis area runs along the Pima/Santa Cruz County line, which generally represents both the farthest southern extent of modeled groundwater drawdown and the southern extent of available riparian mapping. The eastern and northern boundaries extend far enough to encompass all hydroriparian and mesoriparian areas along Cienega Creek, extending downstream past the Davidson Canyon confluence to the Pantano dam. It should be noted that the biological opinion authored by the USFWS makes reference to Mattie Canyon, which is not within the analysis area for the “Seeps, Springs, and Riparian Areas” resource section of this chapter. Mattie Canyon is located east of Cienega Creek, very near USGS gage no. 09484550, and is generally beyond the area for which the groundwater models estimate impacts (see the “Groundwater Quantity” resource section of this chapter). Potential impacts to Mattie Canyon would be expected to be similar to those for Upper Cienega Creek, as described in this resource section.


The western boundary of the analysis area follows the western extent of modeled groundwater drawdown. As noted in the “Groundwater Quantity” resource section in this chapter, drawdown would be expected to extend beyond the western boundary several hundred years after closure of the mine. No seeps, springs, hydroriparian areas, mesoriparian areas, or perennial flows were identified beyond the boundary that would be affected by the inability to fully analyze drawdown beyond the model boundary (CITE GARRETT MEMO). The analysis area also incorporates the utility line corridor to the west, as some xeroriparian areas would be impacted by surface disturbance in this area.	Comment by cgarrett: August 29, 2013

Review of Available Water Information Raised by Cooperators


The temporal analysis period extends up to 1,000 years in the future, which represents the length of time over which groundwater levels are expected to come into equilibrium.


For analysis of impacts on streamflow and riparian vegetation, the analysis area has been categorized into the following reaches, as shown in figure 67 and summarized in table 106. 


Information on these reaches is available from various sources, including site visits in 2012 along Upper and Lower Cienega Creek (WestLand Resources Inc. 2012m), site visits over numerous years along Lower Cienega Creek (Pima Association of Governments 2010b, 2012a), and site visits in 2010 and 2011 along Davidson Canyon (Tetra Tech 2010a; WestLand Resources Inc. 2011g). 	Comment by cgarrett: Add Powell 2013


[image: ]


[bookmark: _Toc350262496][bookmark: _Toc360528756]Figure 66. Analysis area for seeps, springs, and riparian areas


[image: ]


[bookmark: _Toc350262497][bookmark: _Toc360528757]Figure 67. Stream reaches of concern
	Comment by cgarrett: BLM identified an error on this map.  It has been revised and needs to be replaced


[bookmark: _Toc360530192][bookmark: _Toc350262498]Table 106. Stream reaches of concern


			Reach


			General Location


			Description of Flow Regime*


			Special Status





			Cienega Creek 1


			From headwaters to confluence with Gardner Canyon


			Spatially intermittent; based on comments received from USEPA, indications are that some part of the reach above Gardner Canyon exhibits characteristics of perennial flow


			None 





			Cienega Creek 2


			From confluence of Gardner Canyon to the Narrows


			Spatially intermittent; some perennial reaches; contains USGS gage no. 09484550 (titled “Cienega Creek, near Sonoita”). This gage has been operational since 2001.


			Outstanding Arizona Water





			Cienega Creek 3


			The Narrows


			Spatially intermittent; some perennial reaches


			Outstanding Arizona Water





			Cienega Creek 4


			From the Narrows to confluence with Davidson Canyon


			Spatially intermittent; some perennial reaches; contains USGS gage no. 09484560 (titled “Cienega Creek, near Pantano”). This gage was operational between 1968 and 1975.


			Outstanding Arizona Water





			Cienega Creek 5


			From confluence with Davidson Canyon to Pantano Dam


			Spatially intermittent; some perennial reaches


			Outstanding Arizona Water





			Gardner Canyon 1


			Upper Gardner Canyon


			Ephemeral


			None





			Gardner Canyon 2


			Lower Gardner Canyon


			Based on comments received from BLM, approximately one mile above confluence with Cienega Creek is perennial


			None





			Empire Gulch


			From headwaters to confluence with Cienega Creek


			Spatially intermittent; some perennial reaches


			None





			Davidson Canyon 1


			From headwaters to confluence with Barrel Canyon


			Ephemeral


			None





			Davidson Canyon 2


			From Barrel Canyon to Davidson Spring


			Ephemeral


			None





			Davidson Canyon 3


			From Davidson Spring to Reach 2 Spring


			Ephemeral


			None





			Davidson Canyon 4


			From Reach 2 Spring to confluence with Cienega Creek


			Has been intermittent or perennial in the past; recently has been intermittent; contains USGS gage no. 09484590 (titled “Davidson Canyon Wash, near Vail’). This gage was operational between 1968 and 1975.


			Outstanding Arizona Water





			Barrel Canyon 1


			From mine site to SR 83


			Ephemeral; contains USGS gage no. 09484580 (titled “Barrel Canyon, near Sonoita”). This gage has been operational since 2009.


			None





			Barrel Canyon 2


			From SR 83 to confluence with Davidson Canyon


			Ephemeral


			None








* Ephemeral stream: In a typical year, an ephemeral stream has flowing water only during, and for a short duration after, precipitation events. Ephemeral stream beds are located above the water table year-round. Groundwater is not a source of water for the stream. Runoff from rainfall is the primary source of water for streamflow.


Intermittent stream: An intermittent stream has flowing water during certain times of the year, when groundwater provides water for streamflow. During dry periods, intermittent streams may not have flowing water. Runoff from rainfall is a supplemental source of water for streamflow.


Perennial stream: During a typical year, a perennial stream has flowing water year-round. The water table is located above the streambed for most of the year. Groundwater is the primary source of water for streamflow. Runoff from rainfall is a supplemental source of water for streamflow.


Seeps and Springs


An  inventory of springs was compiled from multiple data sources within the analysis area. Data sources included detailed springs inventories conducted for the project in the immediate vicinity of the mine site (Errol L. Montgomery and Associates Inc. 2009b; Tetra Tech 2010a; WestLand Resources Inc. 2007b), springs identified from ADWR water rights data (Pearce 2007), springs identified on USGS 1:24,000-scale topographic maps, and several springs requested to be added by the BLM. However, comments on the DEIS pointed out that uncertainty remained regarding the location and condition of many of these springs. To reduce this uncertainty, in 2011 and 2012 WestLand Resources Inc. conducted field surveys of 104 springs identified within the analysis area, including all springs analyzed in the DEIS (WestLand Resources Inc. 2012j). The results of these field surveys have been incorporated into the springs inventory. 


Springs occur when groundwater discharges to the ground surface. Flow from seeps and springs in the Rosemont, Davidson Canyon, and Cienega Creek areas can be attributed to the following: (1) discharge of shallow subsurface fracture flow that is directly dependent on storm and runoff events and that may or may not be in direct hydraulic connection with the regional groundwater flow system; (2) discharge of groundwater via fractures that intersect land surface and that are in connection with the regional groundwater flow system; (3) discharge from the recent stream channel alluvium or other shallow aquifer, where it is forced to flow to land surface at bedrock constrictions; and/or (4) discharge of groundwater along low-permeability fault zones that force groundwater to flow to the land surface. 


For many of the seeps and springs considered for this analysis, the exact source of groundwater is unknown. The source of water is important to predicting impacts to springs. Springs hydraulically connected to the regional aquifer are likely to be impacted by groundwater drawdown associated with the mine pit. Springs that receive water from local fractures or that are located in ephemeral stream channels may or may not be impacted, even when they are in close proximity to the pit. Many springs may have a mix of regional and local water sources. For springs and seeps the following qualitative thresholds were established to reflect this uncertainty and are used in this analysis:


High – The predicted changes in hydrology due to the mine would impact resource function, and the source of water can either be estimated with high certainty to be connected with the regional aquifer, or impacts would occur no matter what the source of water. 


Possible – Reduction in flow could occur, given predicted changes in hydrology as a result of the mine, but uncertainty exists regarding the source of the water. Springs that have not been physically located in the field are assumed to exist, and impacts are considered possible. 


Unlikely – Predicted changes in hydrology as a result of the mine are small enough that they are unlikely to cause a reduction in flow, regardless of the source of water, or the source of the water is local and unlikely to be affected by aquifer drawdown associated with the pit. Springs that fall beyond the modeled 5-foot drawdown contour are considered unlikely to be impacted.


With respect to determining the likely source of water for springs and seeps, several lines of evidence have been considered. These are as follows:


Multiple and repeated observations of flow or presence of water occurring over several years and different seasons are considered adequate to determine whether a spring is perennial (and, therefore, likely connected to the regional aquifer) or local. Twenty-three springs have been monitored to this extent; 10 of these were found to be perennial springs likely tied to the regional aquifer.


One or two repeated observations of flow or presence of water were not considered adequate evidence to determine the likely source of water for a spring. Most springs fall in this category. Most of these visits occurred during summer 2011 or 2012; many springs visited exhibited no flow or presence of water but were only visited during periods with high evapotranspiration, which could reduce spring flow.


Comparison of spring elevation with the elevation of the regional aquifer was not considered adequate evidence to determine the likely source of water for a spring. This comparison would assume that the water level elevation in the regional aquifer is known with great certainty. Great detail about the water level elevation is known in the immediate vicinity of the mine pit but is necessarily extrapolated elsewhere between fewer data points. Given the relative complexity of the regional aquifer, this comparison was not considered adequate to determine spring source.


Isotopic data, where available, were considered adequate evidence to determine the likely source of water for a spring (Tetra Tech 2010a). For the springs in lower Davidson Canyon, isotopic evidence suggests a strong influence of summer precipitation, which would indicate a local source rather than from the regional aquifer. Other springs sampled (Deering, MC-1, MC-2, Rosemont, Ruelas, Sycamore) have mixed results that suggest a variety of water sources from both the regional aquifer and more localized sources. Only Questa Spring exhibited a signature suggesting a strong regional source of water.


Inorganic water quality and temperature can also be used to determine the source of springs. Comparison with other water quality data was not considered adequate evidence to determine the likely source of water for a spring, primarily due to the lack of extensive background sampling with which to make comparisons.


In summary, the FEIS analysis has made use of available data where the data have been deemed sufficient to determine the source of water for individual springs. Only long-term field observations over several years or seasons have provided this level of evidence. For springs without such evidence, springs are assumed to have the potential to be impacted, which is consistent with Forest Service policy.


[bookmark: _Toc350262499]Riparian Areas


[bookmark: _Toc350262500]Riparian Mapping


Similar to the DEIS, three sources of riparian mapping are available for the area of analysis: Pima County, the Forest Service, and WestLand Resources Inc. (the latter conducted on behalf of Rosemont Copper). Each source represents different techniques, definitions, and geographic coverage. The DEIS used a combination of these mapping sources, primarily relying on mapping by WestLand Resources Inc. for the mine site and on Pima County mapping to define hydroriparian and mesoriparian areas elsewhere along major stream corridors.


The Coronado has considered both public comments and input from cooperating agencies and has decided to use the Pima County riparian mapping source in the FEIS. The Forest Service coverage is too limited in geographic extent and largely ignores xeroriparian areas. The Pima County mapping is largely based on remote photographic analysis and generally encompasses a wider swath along washes than that conducted by WestLand Resources Inc., which is based in part on field surveys. However, the underlying purpose of the Pima County riparian mapping is to identify corridors of overall wildlife habitat, whereas the site-specific mapping by WestLand Resources Inc. focused on identifying the extent of specific vegetation species. Determining the presence of wider habitat corridors and their impact to biological resources is one of the primary purposes of analyzing impacts to riparian vegetation in the first place, whether that vegetation lies along dry washes or flowing streams, and this largely informed the Coronado’s decision to select the Pima County mapping. Use of the Pima County mapping offers three benefits: an appropriate focus on habitat corridors, consistency across the area of analysis, and extensive geographic coverage. The Pima County mapping used for the EIS is shown in figure 68.


It is recognized that when compared with onsite surveys such as those conducted by WestLand Resources Inc., discrepancies arise, and the Pima County mapping may in places overestimate the acreage of riparian species impacted. WestLand Resources Inc. (2010c) noted that Pima County 
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[bookmark: _Toc350262501][bookmark: _Toc360528758]Figure 68. Overview of Pima County mapped riparian habitat


mapping overestimated riparian resources 86 percent of the time in 43 riparian area widths measured in Barrel and Scholefield Canyons. These differences in acreage were determined by the Coronado to be acceptable, given the different criteria used by Pima County. However, in several reaches of Barrel and Davidson Canyons, discrepancies were also evident concerning the overall species types indicated by Pima County mapping and those observed in the field by WestLand Resources Inc. In these cases, acreages have not been changed, but the overall type of habitat has been reinterpreted from that used by Pima County. Each of these instances is discussed in the “Affected Environment” part of this resource section.


Johnson et al. (1984) presented a riparian classification system that focuses on relative abundance and species composition within riparian zones. The riparian mapping of Pima County and of WestLand Resources Inc. is based on this system.


“Hydroriparian” habitats are generally associated with perennial watercourses and/or springs. Plant communities are dominated by obligate or preferential wetland plant species such as willow and cottonwood. The cottonwood/willow forest is a typical example of this habitat type.


“Mesoriparian” habitats are generally associated with perennial or intermittent watercourses or shallow groundwater. Plant communities may be dominated by species that are also found in drier habitats (e.g., mesquite), but they may contain some preferential riparian plant species such as ash or netleaf hackberry. Mesquite bosques and the sycamore-ash association are characteristic of this habitat type. 


“Xeroriparian” habitats are generally associated with an ephemeral water supply. These communities typically contain plant species also found in upland habitats; however, these plants are typically larger and/or occur at higher densities than adjacent uplands. Xeroriparian habitat is further divided into four subclasses to reflect the amount of vegetation present. The Pima County Regional Flood Control District’s “Regulated Riparian Habitat Mitigation Standards and Implementation Guidelines” (Pima County Regional Flood Control District 2011) defines the xeroriparian subcategories as follows:


Xeroriparian A – The most dense xeroriparian subcategory: total vegetative volume greater than 0.856 cubic meters per square meter (m3/m2).


Xeroriparian B – Moderately dense xeroriparian subcategory: total vegetative volume less than or equal to 0.856 m3/m2 and greater than 0.675 m3/m2.


Xeroriparian C – Less dense xeroriparian subcategory: total vegetative volume less than or equal to 0.675 m3/m2 and greater than 0.500 m3/m2.


Xeroriparian D – Less to sparse plant density xeroriparian subcategory that provides hydrologic connectivity to other riparian habitat areas: total vegetative volume less than or equal to 0.500 m3/m2.


USFWS National Wetlands Inventory maps were not relied on for mapping of riparian areas because they do not show all wetlands and do not map riparian areas unless they happen to be mapped wetlands. These maps were derived from aerial photointerpretation with varying limitations due to scale, photo quality, inventory techniques, and other factors. Consequently, the maps tend to show only wetlands that are readily photointerpreted, taking into consideration photo and map scale. Some wetland types were conspicuous and readily mapped, whereas drier wetlands and forested wetlands are more difficult to photointerpret, and larger ones were often missed. Often, the photography was captured during a dry year, making wetland identification equally difficult. The Coronado determined that the Pima County mapping was inclusive of many wetland areas and selected not to use the National Wetlands Inventory maps. 


The BLM has also conducted wetland inventories within the Las Cienegas National Conservation Area, and have identified over 30 perennial or seasonal wetlands. Most of these occur on the Cienega Creek floodplain immediately upstream and downstream of the confluence with Empire Gulch, including named wetland complexes such as Cieneguita Wetland, Spring Water Wetland, and Cinco Ponds Wetland. Another complex, the Cold Spring Wetland, occurs upstream of the Mattie Canyon confluence on Cienega Creek. These wetland complexes all occur within the hydroriparian habitat mapped by Pima County along Cienega Creek (see figure 68). Impacts to these wetland complexes are not analyzed individually, but are assumed to be part of the analysis of impacts to streamflow and riparian vegetation. 


It should be noted that these wetlands may or may not be considered jurisdictional under Section 404 of the Clean Water Act. Potentially jurisdictional wetlands under Section 404 must meet specific criteria in regard to hydrology, hydrophytic vegetation, and hydric soils. The analysis undertaken by the Coronado in this resource section is geared towards the physical impacts that may occur to these wetland areas in order to disclose potential impacts as required under NEPA. This is independent of the potential for these wetlands to be jurisdictional under Section 404. The analysis of impacts to WUS considered jurisdictional by the USACE is summarized in the “Surface Water Quality” resource section of this FEIS, and is contained in the 404(b)1 Alternatives Analysis attached as an appendix to this FEIS.


Cooperating agencies identified several areas of intermittent stream that they believed were not reflected in the analysis. In fact, these areas were included, but analyzed as individual spring locations instead of linear intermittent stream reaches. These include Sycamore Canyon (north of the mine site), Sycamore Canyon (a different canyon south of the mine site), Mulberry Canyon, and Box Canyon. The resources associated with these areas are already fully assessed through the spring and seep analysis. The analysis indicates which springs would correspond with these intermittent streams.


[bookmark: _Toc350262502]Riparian Condition Assessment


The Coronado met with cooperating agencies (Garrett 2012e) to discuss available techniques, collect additional data from these cooperating agencies, and select an approach for conducting an impact analysis of riparian vegetation.


Numerous techniques were brought to the attention of the Coronado. The ADEQ shared their techniques for Stream Ecosystem Monitoring (Arizona Department of Environmental Quality 2012c). Several agencies identified rapid assessment techniques used throughout the West (Stacey et al. 2006). The Ecological Site Description process used by the Natural Resources Conservation Service was suggested and investigated by the Coronado (Natural Resources Conservation Service 2011). Pima County provided numerous references to local riparian mapping and assessment efforts. Numerous sources in literature were identified that describe the response to or reliance on groundwater levels by various riparian tree species (e.g., cottonwood, willow, tamarisk, mesquite). All of these sources were evaluated by the Coronado for use in the riparian analysis (SWCA Environmental Consultants 2012f). In addition, initial riparian assessments were further refined based on comments from EPA that were received on preliminary versions of the FEIS.


[bookmark: _Toc350262503]Selected Data Sources


The decision to use the approach to the riparian assessment addressed in this section was informed primarily by an analogous study conducted on the San Pedro River in southeastern Arizona, titled “Hydrologic Requirements of and Consumptive Ground-Water Use by Riparian Vegetation along the San Pedro River, Arizona”(Leenhouts et al. 2006). This study was published by the USGS, with cooperation by numerous other cooperating agencies, including the BLM, ADWR, and EPA. The San Pedro River provides a pertinent analog for the project area, particularly for Cienega Creek and Davidson Canyon. Not only is the San Pedro River geographically close (approximately 20 miles eastward, in the next adjacent valley), but it shares similar elevations (roughly 4,500 to 3,500 feet above mean sea level) and climatology (approximately 12 to 20 inches of rain per year). The San Pedro River also encompasses a wide variety of hydrologic conditions, and, like Cienega Creek, it represents a riparian corridor passing through an alluvial valley with a strong dependence on groundwater resources.


The San Pedro study analyzes the statistical correlation between riparian habitat characteristics and hydrologic and geographic characteristics. Riparian habitat in the San Pedro study differentiated 
12 vegetation types. Characteristics of these vegetation types are compared with hydrologic and geographic characteristics such as streamflow persistence, depth to groundwater, groundwater fluctuations, stream flood power, elevation, and flood plain width. The importance of the statistical correlations from the San Pedro study is not necessarily in the exact statistical or numerical relationship, but rather in whether a relationship may exist that is statistically significant, as shown in table 107. For this analysis, these 12 vegetation types have been classified as either hydroriparian/mesoriparian or xeroriparian. In reality, there is a great deal of overlap between these species, and they may occur in a variety of environments with varying degrees of success.






[bookmark: _Toc360530193]Table 107. Relationships between selected riparian vegetative characteristics and selected hydrologic characteristics based on San Pedro study


			Riparian Vegetation Characteristic


			Streamflow Permanence
(i.e., perennial 
vs. intermittent)


			Depth to Groundwater


			Flood Stream Power 
(i.e., runoff)





			General Category


			Specific Parameter


			


			


			





			Hydroriparian and Mesoriparian Vegetation Types





			Hydromesic pioneer trees (Fremont cottonwood/Goodding’s willow/Arizona sycamore)


			Basal area


			Perennial flows correlate to greater basal area


			None


			Greater flood power correlates to greater basal area





			· 


			Stem density


			Perennial flows correlate to greater stem density for Goodding’s willow


			Deeper groundwater correlates to less stem density


			None





			Mesic pioneer trees (tamarisk, tree tobacco, desert willow)


			Basal area


			Perennial flows correlate to less basal area


			None


			None





			· 


			Stem density


			Perennial flows correlate to less stem density


			None


			None





			Mesic competitor trees (netleaf hackberry, velvet mesquite, velvet ash, Arizona walnut)


			Basal area


			Perennial flows correlate to greater basal area


			None


			None





			Hydromesic pioneer shrubs (seepwillow)


			Cover


			None


			None


			None





			Hydric herbaceous perennials (bulrush, cattail)


			Cover


			Perennial flows correlate to greater cover


			Deeper groundwater correlates to less cover


			None





			Mesic herbaceous perennials (sacaton grass, other grasses)


			Cover


			Perennial flows correlate to lesscover


			Deeper groundwater correlates to less cover


			None





			Hydric annuals (rabbitsfoot grass, knotweeds)


			Cover


			Perennial flows correlate to greater cover


			Deeper groundwater correlates to less cover


			Greater flood power correlates to greater cover





			Mesic annuals (sweetclover)


			Cover


			None, due to mixed results


			Deeper groundwater correlates to less cover


			Greater flood power correlates to greater cover





			Xeroriparian Vegetation Types


			


			


			


			





			Xeric pioneer shrubs (rabbitbrush, burrobrush)


			Cover


			None


			None


			None





			Xeric competitor shrubs/small trees (fourwing saltbush, littleleaf sumac, catclaw acacia)


			Cover


			Perennial flows correlate to less cover


			Deeper groundwater correlates to greater cover


			None





			Xeric annuals (copper leaf, morning glory)


			Cover


			None


			None


			None





			Xeric perennials (grama, Lehmann’s lovegrass)


			Cover


			None


			None


			Greater flood power correlates to greater cover








Source: Leenhouts (2006).	Comment by cgarrett: Should this be Leenhouts et al?


Notes:


Relationships shown in this table are only those with statistical significance as reported in Leenhouts et al (2006)


Competitor: Plants that compete for limited resources such as water or nutrients, resulting in lowered fecundity, growth, or survival of one or more other species.


Hydric: Plants that are intolerant of drought stress and that grow in areas saturated with water.


Mesic: Plants that require intermediate amounts of water and that grow in habitats that are neither excessively wet nor dry.


None: Indicates that no correlation of statistical significance was identified in the San Pedro study.


Pioneer: Plants that are adapted for life in frequently disturbed environments and that occupy areas that were recently disturbed (such as areas cleared by a flood or fire).


Xeric: Plants that grow in dry habitats and that are adapted to survive on limited water.


Additional findings from available literature on the relationship between water availability and flow regimes and plant community response were further researched. The hydrologic/vegetative relationships from those studies are described below (SWCA Environmental Consultants 2012f).


Researchers at the San Pedro Riparian National Conservation Area concluded that if streamflow became more intermittent and depth to the alluvial groundwater table increased, herbaceous species such as bulrush and rushes would decline in abundance, and streamside-zone species composition would shift toward species such as Bermudagrass. Across the flood plain, cottonwood/willow recruitment rates would decrease and mortality rates would increase; cottonwood/willow forests could give way to tamarisk shrublands(Leenhouts et al. 2006).


Other researchers found that along the semiarid San Pedro River, hydrophytic species, including cottonwood and willow, dominated at wetter sites, whereas at drier sites, plant communities became dominated by mesophytic species, including saltcedar. Dry sites had increased areal coverage of shrublands and decreased woodland coverage, as well as a decrease in maximum canopy height, total vegetation volume, and upper canopy vegetation volume. Increasing flood disturbance and site water availability led to increased species richness within cottonwood and willow patches (Lite 2004).


Changes to flood pulses can be expected to result in changes in vegetation composition and structure, wherein alterations to flow may result in a shift in community structure and an eventual loss of biodiversity (Capon 2003). 


Riparian forest communities formerly dominated by Fremont cottonwood and Goodding’s willow exhibited vegetative community shifts away from cottonwood/willow following depressed floodplain water tables and changes to duration, intensity, and frequency of flooding (Busch and Smith 1995). 


Maximum canopy height and upper stratum vegetation volume decrease as site water availability declines. Sites with deeper water tables and more intermittent flows had less woodland areal coverage and more shrublands (Lite and Stromberg 2005).


Semiarid plant communities are adapted to short, regular periods of drought; however, when groundwater levels are artificially lowered, there is a fundamental shift in ecosystem function from one buffered from drought by stable groundwater conditions to one sensitive to small changes in precipitation. Elmore et al. (2003) documented a linear decline in native phreatophytic cover followed by an increase in exotic species in some areas when groundwater was pumped down; in the remaining areas, cover was suppressed. 


Horton and Clark (2001) found that decline of native riparian forests downstream of water diversions is often the result of a lack of successful regeneration of native species. Higher drought tolerance allowed tamarisk seedlings to persist in dry soils where willow seedlings died. 


Most researchers agreed that dense, multiage forests declined in abundance and age-class diversity where water availability was less. Cottonwood/willow forests gave way to tamarisk stands as site-average groundwater depths across the flood plain deepened. Conditions were too dry at intermittent-dry streamflow regime sites to allow for establishment of cottonwood and willow seedlings. Tamarisk abundance increased at dry sites, likely due, in part, to reduced competitive interactions with cottonwood and willow trees (Leenhouts et al. 2006). Similarly, Scott et al. studied sustained cottonwood response to water table decline following in-channel sand mining along an ephemeral sandbed stream. Cottonwood demonstrated a threshold response to water table declines in medium alluvial sands and sustained 88 percent mortality over a 3-year period (Scott et al. 1999). 


[bookmark: _Toc350262504]Summary of Riparian Vegetation/Hydrologic Relationships


The San Pedro study, as well as other literature cited, was used as a guide for identifying potential cause-and-effect relationships between hydrologic changes and vegetation changes. The following summarizes the relationships used to conduct the analysis of changes to riparian vegetation in the FEIS:


Hydromesic and mesic trees and shrubs are more common in the presence of perennial streamflow (Fremont cottonwood, Goodding’s willow, Arizona sycamore, tamarisk, tree tobacco, desert willow, netleaf hackberry, velvet mesquite, velvet ash, Arizona walnut). Hydromesic trees (Fremont cottonwood, Goodding’s willow, Arizona sycamore) also show sensitivity to groundwater declines, including mortality. Declines in groundwater and a resulting transition from perennial to intermittent streamflow would decrease recruitment of cottonwood/willow, increase mortality rates, decrease canopy height and vegetation volume, and encourage transition of cottonwood/willow forest to deeper-rooted tamarisk. Similar to cottonwood and willow, tamarisk (also known as saltcedar) thrives in the presence of abundant groundwater, but it can also extend its roots much deeper than cottonwood or willow as the water table drops. 


With respect to surface flow, increasing flood disturbance encourages species richness within cottonwood and willow patches. Various plant types (hydric annuals, mesic annuals, and xeric perennials) also exhibit greater cover with increased flood disturbance. Declines in surface flow would decrease species richness and cover.


Hydric and mesic herbaceous perennials (bulrush, cattail, sacaton grass, and other grasses) and hydric and mesic annuals (rabbitsfoot grass, knotweeds, sweetclover) show greater cover in the presence of perennial streamflow and are also sensitive to groundwater declines. Declines in groundwater and a resulting transition from perennial to intermittent streamflow would lead to mortality and declines in abundance of these plants.


Xeric annuals, perennials, and small shrubs generally show no or slight correlation with perennial flow or sensitivity to groundwater declines.


[bookmark: _Toc350262505]Comments from cooperating agencies on preliminary versions of the FEIS questioned the lack of analysis of riparian processes, including dissipation of energy, cycling of nutrients, removal of elements and compounds, retention of particulates, export of organic carbon, or maintenance of animal communities. All of these are acknowledged as important functions of riparian areas, and that these functions would be lost if riparian areas were impacted. However, for the purposes of analysis in the FEIS, impacts to these functions would result from loss or reduction in health of riparian habitat. Where the FEIS concludes that riparian habitat would be impacted in some manner, there would be a corresponding reduction in the effectiveness of the riparian processes described above, but these riparian processes are not analyzed individually. 


Changes in riparian vegetation would also have indirect effects. Reduction in health of riparian vegetation can increase susceptibility to pests and allow for establishment of invasive species, particularly tamarisk. These in turn can result in increased fuel loads and fire risk, which also increases the risk to nearby healthy riparian areas. Reduction of health of riparian vegetation can also impact surface flow characteristics, like retention and removal of sediment and dissipation of flood flows. The biotic community can be indirectly impacted by changes in nutrient cycling, change in habitat or vegetation cover, and resulting changes in prey base. Changes to the biotic community are addressed in the “Biological Resources” section of this FEIS.


It should also be noted that the assessment of riparian vegetation in this section is meant to provide an analysis of the riparian corridor as a whole. It is understood that certain species or individuals could be more sensitive to hydrologic changes. Specific impacts to special status species are analyzed in more detail in the “Biological Resources” section of this FEIS.


Important Riparian Areas


Important Riparian Areas, as defined by Pima County, are those regulated riparian habitats that have the highest value and can include any of the various classifications of regulated habitat type. They provide critical watershed and water resource management function and landscape linkages and are valued for their higher water availability, vegetation density, connectivity factors, and biological productivity, compared with adjacent uplands (Pima County Regional Flood Control District 2010). A total of 494 acres of Important Riparian Areas is located within the project area, including much of Barrel Canyon and its tributaries. An Important Riparian Area is a regulatory distinction but does not factor into the assessment of physical riparian impacts in the FEIS.


[bookmark: _Toc350262506]Perennial Streamflow


Effects on perennial streamflow are addressed primarily through groundwater modeling. Quantitative assessments have been used. For the most part, however, the threshold of accuracy for the available models (about 5 feet) renders the analysis of groundwater drawdown on distant surface waters highly uncertain. Therefore, where the following analysis addresses impacts from groundwater drawdown outside the 5 foot drawdown contour, impact assessment should be considered illustrative of one potential impact scenario, but not considered reliable. 


Accuracy of the groundwater models is discussed fully in the “Groundwater Quantity” resource section of chapter 3. While there are limitations to the groundwater models, the Coronado reviewed available options and determined that the groundwater models remain the most appropriate tool for estimating potential impacts to surface waters (Ugorets, Cope, and Hoag 2012). The uncertainties involved that lend context to these quantitative estimates are discussed in detail in the “Effect on Perennial Streamflow” part of this resource section.


Based on comments from EPA on several preliminary versions of the FEIS, the methods of assessing impacts to both riparian habitat and perennial streamflow were revised. The revised approach addresses the uncertainty related to the groundwater models by assumesing a range of groundwater drawdown could occur, and then assessesing the resulting impacts to both perennial streamflow and riparian habitat if those drawdowns occurred. This does not alleviate the uncertainties involved, but it allows a more precise and probabilistic assessment of impacts to streamflow and riparian areas, if drawdowns were to occur as predicted. Each assessment of perennial streamflow and riparian habitat includes these categories: Lowest Estimate; Estimate based on Best-Fit Models; Highest Estimate. The lowest estimate is based on the smallest drawdown observed in any of the sensitivity analyses from the three groundwater models (see “Predicted Change in Groundwater Levels as a Result of the Mine Pit” part of the Groundwater Quantity resource section). The highest estimate is based on the highest drawdown observed in any of the sensitivity analyses from the three groundwater models. 


When conducting modeling sensitivity analyses, ranges of values for different input parameters are modeled in various combinations.  Only reasonable values are selected for inclusion in the range of possible values.  Thus, any of the sensitivity analyses can be considered to be reasonable outcomes of the modeling.  However, while reasonable, the sensitivity analyses are not all equally probable to occur.  Model calibration typically results in only one modeling run that is considered to best fit the available real-world hydrologic data (i.e., groundwater levels).  These best-fit modeling runs are those that are described and relied upon  in the “Groundwater Quantity” resource section of chapter 3.  For assessing impacts to streamflow, the “estimate based on best-fit models” represents the best calibrated modeling run from each of the Tetra Tech, Montgomery, and Myers models. 


Actual impacts to streamflow would depend on the specific channel geometry, hydraulic connection with the regional aquifer, and riparian vegetation characteristics. Forest Service policy in the absence of specific data showing otherwise is to assume that water sources are hydraulically connected with groundwater. It has been assumed that Cienega Creek, Empire Gulch, and Gardner Canyon are hydraulically connected with the regional aquifer and that baseflow derives solely from this source. In reality, baseflow is likely to include both contributions from regional groundwater and storage of storm flows in local shallow alluvial aquifers. The relationship between aquifer water levels and streamflow is not linear, but for the purposes of this analysis it is assumed that a drawdown in the regional aquifer would be reflected by a similar change in the depth of flow in the stream.


Channel geometry and flow characteristics are highly variable along a channel, even within short distances. This is evident from the high longitudinal variability exhibited during annual stream presence/absence monitoring conducted within the Pima County Cienega Creek Natural Preserve, which takes place on Cienega Creek Reaches 4 and 5 (see the “Climate Change” and “Effect on Perennial Streamflow” parts of this resource section).  There is very little detailed channel geometry or flow information anywhere on Upper Cienega Creek, Empire Gulch, or Gardner Canyon with the exception of one USGS streamgage on Upper Cienega Creek (gage no. 09484550, Cienega Creek near Sonoita).  This streamgage has high quality streamflow, stage, and depth of water measurements for the period for record from 2001 through 2013.  This was a period of persistent and severe drought.  This streamgage data allows for detailed analysis of how water levels in the stream react to drought and react seasonally at or near the stream gage.  








For the purposes of analyzing impacts to Upper Cienega Creek, Empire Gulch, and Gardner Canyon, the predicted modeled drawdowns are superimposed on the actual period of record (2001-2013) from the Cienega Creek streamgage.  The Cienega Creek stream gage represents only one data point for understanding stream flow changes, however, it was assumed to be representative of Upper Cienega Creek, Empire Gulch and Gardner Canyon for the purposes of illustration.  The results of this projection may not provide an accurate depiction of likely outcomes of groundwater drawdown on surface flow and habitat. 


Once drawdowns are superimposed, two metrics are calculated:  the probability or average number of days per year the stream would be dry, and the probability of average number of days per year the stream would experience extremely low-flow conditions (defined as depths of water less than 0.2 feet for the purposes of this analysis).  For Upper Cienega Creek, additional corrections are made to account for potential loss of contributing surface flow from Empire Gulch and Gardner Canyon. Details of the analysis methodology, including detailed calculations of impacts, are contained in the project record (CITE GARRETT MEMO 103013).





[bookmark: _Toc350262507]Timeframes for Impacts


As described in the “Groundwater Quantity” resource section, groundwater impacts from pit dewatering were modeled for extremely long periods of time, up to 1,000 years or more, in order to allow the aquifer to come to equilibrium. Uncertainty of modeling results increases with time. For the purposes of analysis of perennial streamflow, seeps and springs, and riparian habitat, it was useful to consider two different timeframes: near term and long term. 


Near-term impacts are defined as those occurring during the active mine life and up to 50 years after final reclamation and closure. Long-term impacts are defined as those that occur beyond 50 years after final reclamation and closure and up to 1,000 years after final reclamation and closure. 


Near-term impacts have a higher level of certainty. Long-term impacts are less certain or even speculative, not only because the uncertainty of the model results increases with time but because the cumulative effects from other future actions and climate change are entirely unpredictable during these long timeframes.	Comment by Carter Jessop: Vulnerability of resource to natural fluctuation increases as drawdown increases over time. 50, 150, 1000 year increments are representative of snapshots in time, but impacts occur between these snapshots as well. Perhaps assumed the reader would understand this, but might be worth noting. 


[bookmark: _Toc350262508]Outstanding Arizona Waters Analysis	Comment by Carter Jessop: Laura Bose?


The analysis of potential impacts to Outstanding Arizona Waters focuses on three generalized reaches: Lower Davidson Canyon (Reach 4 on Figure 67), Lower Cienega Creek (Reach 4 and 5 on Figure 67), and Upper Cienega Creek (Reaches 1, 2, and 3 on Figure 67). Regulatory requirements associated with Outstanding Arizona Waters relate primarily to antidegradation of water quality. Based on public concern, the Coronado determined that a more extensive analysis is warranted above and beyond strictly observing regulatory requirements related to surface water quality. The Coronado determined that relying strictly on this regulatory threshold would not meet the hard look standard required under NEPA.


To construct a comprehensive analysis of impacts, the original nominations for Davidson Canyon and Cienega Creek were reviewed for the characteristics that make these waters unique (Fonseca et al. 1990; Pima Association of Governments Watershed Planning 2005). In general, the following characteristics were identified as justification for nomination: presence of perennial waters; free-flowing condition; good water quality; exceptional recreational or ecological significance, including bird watching, geology, aesthetics, educational use, and use as a wildlife corridor; association with threatened and endangered species, with water quality and quantity being essential to the maintenance and propagation of these species; and for Lower Davidson Canyon, the contribution to streamflow in Lower Cienega Creek through surface or subsurface flow.


For the analysis of Outstanding Arizona Waters, the potential of the proposed mine to affect the following characteristics has been analyzed using these criteria:


Change in the presence of perennial spring or streamflow. For Lower Davidson Canyon and Upper and Lower Cienega Creek, the expected groundwater drawdown associated with the mine pit could have the potential to affect spring or streamflow. For Lower Davidson Canyon and the portion of Lower Cienega Creek downstream of the confluence with Davidson Canyon, the mine site also has the potential to affect stormwater runoff volume.


Change in groundwater quality. For all three reaches, there is the potential to directly affect groundwater quality.


Change in surface water quality. For Upper Cienega Creek, there is no direct potential to affect surface water quality, unless changes in streamflow are likely to indirectly affect aspects of water quality such as (temperature, for instance). For Lower Davidson Canyon and the portion of Lower Cienega Creek downstream of the confluence with Davidson Canyon, there is the potential to directly affect surface water quality through stormwater runoff. This includes the ability to meet regulatory standards for antidegradation of existing water quality and regulatory standards for bottom deposits and biological integrity for wadeable, perennial streams. These regulatory standards are discussed later in this section.


Change in riparian vegetation. For all three reaches, there is the potential to indirectly affect riparian vegetation as a result of changes in either groundwater levels or surface waterflow.


Change in geomorphology. Changes in the surface flow regime could indirectly affect Lower Davidson Canyon and the portion of Lower Cienega Creek downstream of the confluence with Davidson Canyon.


Change in contributions of subflow from Lower Davidson Canyon into Lower Cienega Creek.


The analysis of potential impacts to Outstanding Arizona Waters necessarily draws on analyses conducted in numerous other resource sections of this EIS. These analyses are summarized but not repeated in their entirety: analyses of groundwater quality and surface water quality are contained in those resource sections, with the exception of potential water quality degradation due to loss of streamflow, which is analyzed elsewhere in this “Seeps, Springs, and Riparian Areas” resource section; analysis of geomorphology is contained in the “Surface Water Quality” resource section; analysis of subflow into Cienega Creek is contained in the “Groundwater Quantity” resource section; and analysis of perennial flows and riparian vegetation is detailed elsewhere in this “Seeps, Springs, and Riparian Areas” resource section. 


[bookmark: _Toc350261236][bookmark: _Toc350262509][bookmark: _Toc360527749]Scientific Uncertainty and Professional Disagreement


Beginning with the DEIS, and with several preliminary versions of the FEIS, the analysis methodology and conclusions with respect to potential impacts to perennial streams and riparian areas have been reviewed and commented on by cooperating agencies.  Significant disagreement about the severity of impacts that could occur to perennial and intermittent streams has arisen, notably from EPA, and  BLM and Pima County?.  In general, this disagreement has centered on two factors:  the application of the groundwater models to predict impacts on distant perennial and intermittent streams, and the consideration of exacerbating factors like drought, climate change, and seasonality.  


The analysis of potential impacts to streamflow in this section has been refined in an attempt to remove subjectivity and address uncertainty.  However, due to the limited accuracy of the groundwater models outside the 5 foot drawdown contour, significant uncertainty remainsThe analysis has two components.  First, the impact of predicted drawdown from the mine is assessed against existing baseline conditions in the perennial streams of interest; these existing baseline conditions are represented by real water level measurements collected on Cienega Creek over a twelve year period (2001 – 2013) and extrapolated from this single site to distant upstream waters for the purposes of illustration only.  The inherent uncertainty in the modeling has been accommodated represented by presenting a range of results (low, best-fit, high) as previously described.


The second part of the analysis is to recognize that there are other exacerbating trends or factors that could increase the severity or probability of impacts.  Several of these were identified by USEPA (CITE LEIDY EMAIL 102513):


· [bookmark: _GoBack]Ten federally listed endangered and threatened plant and animal species, several of which are obligate aquatic, survive within the Rosemont project impact and assessment areas. By definition these species populations are already at risk of local extinction, extirpation, or further population declines under current environmental conditions. 


·  The long-term trend in surface flows in Lower Cienega Creek is one of continuing decline due to several factors, which may include increasing domestic groundwater pumping and persistent natural drought. One consequence of declining ground and surface water availability is a continuing long-term, decreasing trend in the length of available wetted stream channel along Lower Cienega Creek. 


·  In response to decreased ground and surface water availability, Pima County has documented changes in the species composition of riparian communities from hydro- and mesoriparian communities to more xeric plant communities. Such changes signal that the system may be close to an ecological tipping point wherein there will be large scale, landscape-level changes from wetter- toward drier-end riparian communities. 


· Climate models predict a trend of increasing temperatures, decreasing precipitation, and increased periods of prolonged drought in the arid American Southwest. This will lead to less available surface and ground water for use by species dependent on these resources.


These exacerbating factors are incorporated in three places in this document.  The assessment of impacts under the No Action alternative takes into account ongoing trends, including the current drought and observed reductions in surface water availability.  The “Climate Change” part of this section (and other resource sections) addresses predicted changes in temperature and precipitation.  The “Effect on Perennial Streamflow” part of this section consolidates and discusses how these exacerbating factors could change the predictions under existing baseline conditions.



Summary of Effects by Issue Factor by Alternative
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Table 108 presents the summary comparison of impacts from each alternative.
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[bookmark: _Toc360530194]Table 108. Summary of effects


			Issue Factor


			No Action


			Proposed Action


			Phased Tailings


			Barrel


			Barrel Trail


			Scholefield-McCleary





			Issue 3D.2: Number of stream miles changed from intermittent/
perennial flow status to ephemeral flow status as a result of the project


			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Empire Gulch, about 3 miles impacted 	Comment by Carter Jessop: 3 miles is an understatement of this impact as it represents the length of perennially wetted area (wet even during the dry season), however, impacts will likely occur during other times of the year and functional values will likely be degraded across a longer stretch of intermittent water.


Low estimate:  no change up to 150 years after closure, ephemeral by 1,000 years after closure.


Best-fit models:  mixed results up to 150 years after closure, ephemeral by 1,000 years after closure	Comment by Carter Jessop: “ranging from no impact to ephemeral condition”


High estimate:  ephemeral by 50 years after closure.


Cienega Creek, about 20 miles impacted 


Low estimate:  no change predicted.


Best-fit models:  no change predicted up to 150 years after closure.  Mixed results at 1,000 years, ranging from no change to ephemeral.


High estimate: no change predicted up to 50 years after closure; intermittent by 150 years after closure; ephemeral by 1,000 years after closure.


Davidson Canyon: No change predicted.


Gardner Canyon, about 1 mile impacted 


Low estimate: No change predicted.


Best-fit models:  no change predicted up to 150 years after closure.  Mixed results at 1,000 years, ranging from no change to ephemeral.  	Comment by Carter Jessop: Impacts to Box Canyon, etc should be bolded so that it is clear this impact is not associated with Gardner Canyon impacts.


High estimate:  no change predicted up to 50 years after closure; intermittent by 150 years after closure; ephemeral by 1,000 years after closure


Some intermittent streams associated with springs in Sycamore Canyon (north), Sycamore Canyon (south), Box Canyon, and Mulberry Canyon may be impacted.


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action





			Issue 3D.3: Quantitative assessment of potential lowering of the water table/reduced groundwater flow to Davidson Canyon and Cienega Creek that results in permanent changes in flow patterns and that may affect their Outstanding Arizona Water designations and current designated uses


			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Cienega Creek: Up to 50 years after closure of the mine, no predicted effects 	Comment by Carter Jessop: This summary does not indicate what this impact would mean with regards to OAW designation.


At 150 years after closure, predictions suggest that there may be reductions in flow and increased duration of extremely low flow conditions, but stream would continue to function as a perennial stream.


At 1,000 years after closure, predictions are mixed, showing anything from Upper Cienega Creek continuing to function as a perennial stream to being completely converted to an ephemeral system.


Davidson Canyon: None predicted; reduction in surface runoff could change recharge to shallow alluvial aquifer; distance downstream makes impacts highly uncertain. Some water quality constituents potentially elevated in runoff, but potential is mitigated by waste rock segregation procedures.


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action





			Issue 4.1: Acres of riparian areas disturbed, by vegetation classification 





			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Pima County Mapped Riparian Habitat directly disturbed = 686 acres


Barrel Canyon = 162 acres of xeroriparian habitat expected to be indirectly impacted with high certainty


Empire Gulch = 407 acres of hydroriparian habitat could be indirectly impacted


Davidson Canyon (Reach 2) = 502 acres of xeroriparian habitat expected to be indirectly impacted with moderate certainty 


No riparian habitat is expected to be indirectly impacted along Cienega Creek, Gardner Canyon, or lower Davidson Canyon


An additional 14 riparian areas associated with springs would be directly or indirectly disturbed with high certainty; and an additional 35 riparian areas associated with springs may be indirectly disturbed but with less certainty


			Pima County Mapped Riparian Habitat directly disturbed = 649 acres 


Indirect impacts to Barrel Canyon, Empire Gulch, Davidson Canyon, and Cienega Creek are the same as for proposed action


Riparian impacts associated with springs are the same as for proposed action





			Pima County Mapped Riparian Habitat directly disturbed = 


588 acres


Indirect impacts to Barrel Canyon, Empire Gulch, Davidson Canyon, and Cienega Creek are the same as for proposed action


An additional 13 riparian areas associated with springs would be directly or indirectly disturbed with high certainty; and an additional 36 riparian areas associated with springs may be indirectly disturbed but with lower certainty





			Pima County Mapped Riparian Habitat directly disturbed = 


633 acres


Indirect impacts to Barrel Canyon, Empire Gulch, Davidson Canyon, and Cienega Creek are the same as for proposed action


Riparian impacts associated with springs are the same as for Barrel Alternative





			Pima County Mapped Riparian Habitat directly disturbed = 


631 acres


Indirect impacts to Barrel Canyon, Empire Gulch, Davidson Canyon, and Cienega Creek are the same as for proposed action;


an additional 19 riparian areas associated with springs would be directly or indirectly disturbed with high certainty; and an additional 32 riparian areas associated with springs may be indirectly disturbed but with lower certainty








			Issue 4.2: Number of seeps and springs degraded or lost


			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Seven springs directly lost due to surface disturbance;


10 springs highly likely to be indirectly impacted due to drawdown;


59 springs may be indirectly impacted due to drawdown, but water source is unknown;


19 springs unlikely to be impacted


			Eight springs directly lost due to surface disturbance;


nine springs highly likely to be indirectly impacted due to drawdown;


59 springs may be indirectly impacted due to drawdown, but water source is unknown;


19 springs unlikely to be impacted


			Five springs directly lost due to surface disturbance;


11 springs highly likely to be indirectly impacted due to drawdown;


60 springs may be indirectly impacted due to drawdown, but water source is unknown;


19 springs unlikely to be impacted


			Same as for Barrel Alternative


			Thirteen springs directly lost due to surface disturbance;


9 springs highly likely to be indirectly impacted due to drawdown;


56 springs may be indirectly impacted due to drawdown, but water source is unknown;


17 springs unlikely to be impacted





			Issue 4.3: Change in the function of riparian areas


			None predicted; increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed 


			Hydroriparian habitat along Empire Gulch within the 5 foot drawdown contour would could transition to mesoriparian or xeroriparian, Hydroriparian habitat outside the 5 foot drawdown contour could transition to mesoriparian or zeroriparian, although this is highly uncertain


Pockets of mesoriparian habitat along Davidson Canyon (Reach 2) could transition to mesoriparian or xeroriparian with moderate certainty


Xeroriparian habitat in lower Barrel Canyon highly certain to experience reduced vitality, extensiveness, and health and to transition to lesser quality habitat


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action





			Issue 4.4: Qualitative assessment of ability to meet legal and regulatory requirements for riparian areas	Comment by Carter Jessop: Request Laura Bose input


			Increased population growth and climate change could have a continued impact on perennial waters similar to trends currently observed


			Six criteria assessed for impacts to Outstanding Arizona Waters.  Cienega Creek: no change in criteria up to 50 years after closure, some risk of water quality changes 150 years after closure, mixed predictions at 1,000 years after closure.  Davidson Canyon:  full analysis of ability to meet regulatory requirements Davidson Canyon is not possible, but screening analysis suggests sulfate and molybdenum may be elevated in stormwater. This potential is mitigated by several safety factors, including waste rock segregation requirements. 





			Same as for proposed action


			Same as for proposed action


			Same as for proposed action


			Same as for proposed action
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Affected Environment


[bookmark: _Toc286671320][bookmark: _Toc304898665][bookmark: _Toc350262511][bookmark: _Toc360527751]Relevant Laws, Regulations, Policies, and Plans


Relevant laws, regulations, policies, and plans applicable to riparian habitat are discussed in the “Surface Water Quantity” and “Surface Water Quality” resource sections of this chapter.


[bookmark: _Toc350262512]Outstanding Arizona Waters	Comment by Carter Jessop: Request Laura Bose input


Outstanding Arizona Waters are classified by the Director of the ADEQ and are specifically identified by rule (AAC R18-11-112). The primary consideration given to Outstanding Arizona Waters consists of special protections against degradation, known as the Tier 3 Anti-Degradation criteria (AAC R18-11-107D and R18-11-107.01C).


Tier 3 Anti-Degradation criteria include several specific requirements:


New or expanded point-source discharges cannot be made directly to an Outstanding Arizona Water;


Water quality of a discharge to a tributary of, or upstream of, an Outstanding Arizona Water shall not degrade existing water quality in the Outstanding Arizona Water; and


A discharge regulated under Section 404 of the CWA that may affect existing water quality of an Outstanding Arizona Water requires a water quality certification from the ADEQ. 


In addition, while not specific to Outstanding Arizona Waters, there are also regulatory requirements specific to wadeable, perennial streams (AAC R18-11-108.01 and R-18-11-108.02). These requirements pertain to biological integrity and bottom deposits. 


With respect to the Outstanding Arizona Water in Davidson Canyon, degradation of existing water quality is prohibited, but the reach may not meet the definitions of a wadeable, perennial stream 
(AAC R-18-11-101). With respect to the Outstanding Arizona Water in Upper and Lower Cienega Creek, both anti-degradation and wadeable, perennial standards would need to be met.


[bookmark: _Toc350262513][bookmark: _Toc360527752]Existing Conditions 


[bookmark: _Toc350262514]Seeps and Springs


As previously discussed, to reduce uncertainty in the springs inventory, in 2011 and 2012 WestLand Resources Inc. conducted field surveys of 104 springs identified within the analysis area, including all springs analyzed in the DEIS (WestLand Resources Inc. 2012j). Field data collected included survey data, photo documentation, coordinates, elevation, presence of surface water, presence of riparian vegetation, presence of stock watering infrastructure, and description of field efforts. The results of these efforts highlight the uncertainty associated with the springs inventory:


WestLand Resources Inc. could not survey 22 of the 104 springs because of access constraints; they were either in extremely remote locations or on private property. For the purposes of this analysis, all 22 of these unsurveyed springs remain in the inventory of springs to be considered. They are assumed to exist in functional condition in the location noted. 


The existence of 24 out of the 104 springs could not be verified in the field because the springs could not be located. However, because of field observations (evidence of water staining, tufa deposits, historic stock watering infrastructure, or remnants of more dense vegetation in the vicinity of the presumed spring location), not all of these springs were eliminated from the analysis in the FEIS. It was determined that 16 of these springs are likely intermittent in nature, and these were kept in the springs inventory for analysis. The remaining eight springs were assumed to be transient seeps or to reflect a recording error and were removed from the inventory.


In all, 95 springs remain in the springs inventory analyzed in this section (figure 69). Detailed seeps and springs observation data obtained during the period 2006 through 2012 are shown in table 109 where available.


Little historical information has been consistently collected from these springs with respect to flow quantity, frequency, or water quality; data are limited primarily to observations and sampling in 1975 and again from 2006 through 2012. Little can be said about the long-term seasonal variation in these springs; however, in the discharge measurements collected, all the springs exhibited very low rates of discharge. None of the springs in the vicinity of the project area are particularly large; most have flow of less than 1 gallon per minute. Based on the monitoring period, the following springs appear likely to have perennial flow and, therefore, are likely tied to the regional aquifer: Rosemont, Helvetia, Sycamore, Questa, Deering, Lower Mulberry, Mulberry, Fig Tree, McCleary Dam, and McCleary No. 2. Isotopic water quality samples are generally mixed with the exception of those for Questa Spring, which appears to have a signature strongly suggesting a regional water source. However, the isotopic signatures do not rule out contribution from the regional aquifer for any of the other springs listed. Several of the seeps and springs in the analysis area have been developed in the past for stock use, and all of the springs are assumed to be being used for stock and wildlife watering as well as for recreational purposes. 


[image: ]


[bookmark: _Toc350262515][bookmark: _Toc360528759]Figure 69. Seeps and springs within the analysis area


[bookmark: _Toc360530195]Table 109. Seeps, springs, and other water features within the analysis area


			ID


			Spring


(Cadastral Location)


			Elevation (feet)


			Observed Flow Rate 
and Characteristics*


			Data Source





			1


			Barrel Spring


[D-18-16 14cab]


			4,278


			Spring observed from 2007 to 2011; long periods with no flow; observed flow up to 1 cubic foot per second


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper Company (2012f); WestLand Resources Inc. (2007b; 2012j)





			2


			Basin Spring


[D-19-15 11bab]


			5,018


			Evidence of water not observed (summer 2011); riparian vegetation present


			USGS (2013c); WestLand Resources Inc. (2011k)





			3


			Batamout Spring 


[D-18-16 8ba]


			5,044


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			4


			Bee Spring


[D-18-16 31bb]


			5,129


			Improved. Small seep, <1 gallon per minute (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			5


			Big Spring


[D-18-16 18caa]


			4,653


			No flow but some evidence of water observed; no riparian vegetation present (summer 2011)


			USGS (2013a); WestLand Resources Inc. (2011k)





			6


			Bobo Spring


[D-17-17 21d]


			3,980


			Unknown; spring not located or observed


			USGS (2013a)





			7


			Bootlegger Spring


[D-17-18 31cc]


			4,101


			Unknown; spring not located or observed


			USGS (2013c)





			8


			Bowman Spring


[D-19-15 13ac]


			5,156


			Improved; no riparian vegetation present (summer 2011)


			USGS (2013c); WestLand Resources Inc. (2011k)





			9


			Box Canyon Spring - Stock Drinker No. 1


[D-19-15 12ba]


			4,885


			Spring improved, water intermittently present; riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			10


			Box Canyon Spring - Stock Drinker No. 2


[D-19-15 12ba]


			4,890


			Spring improved, water intermittently present; riparian vegetation present


			WestLand Resources Inc. (2012j)





			11


			California Mine Spring


[D-17-17 19db]


			3,849


			Unknown; spring not located or observed


			USGS (2013c); WestLand Resources Inc. (2012j)





			12


			Chavez Spring


[D-18-15 14dbb]


			4,407


			Water present (summer 2011); riparian vegetation present


			WestLand Resources Inc. (2012j)





			13


			Cold Water Spring


[D-18-17 23dbc]


			4,240


			Unknown; spring not located or observed


			ADWR (2005)





			14


			Cow Spring


[D-17-16 19dca]


			4,108


			Unknown; spring not located or observed


			ADWR (2005)





			15


			Crucero Spring No. 1


[D-18-16 9cbd]


			4,800


			No water present (summer 2011); riparian vegetation present


			WestLand Resources Inc. (2012j)





			16


			Crucero Spring No. 2


[D-18-16 9cbd]


			4,751


			Spring observed from 2008 to 2011; long periods without flow; flow observed up to 1.6 gallons per minute; no riparian vegetation present


			Rosemont Copper Company (2012f); WestLand Resources Inc. (2012j)





			17


			Dam Spring


[D-17-16 32aac]


			4,351


			Unknown; spring not located or observed


			ADWR (2005)





			18


			Davidson Spring


[D-17-17 19ac]


			3,891


			Unknown; spring not located or observed


			Tetra Tech (2010a)





			19


			Deering Spring


[D-19-15 1dbd]


			5,277


			Spring observed from 2008 to 2011; consistent flow observed up to 1.59 gallons per minute; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper Company (2012f); WestLand Resources Inc. (2012j)





			20


			Diesler Spring


[D-18-15 24cc]


			4,830


			No water present (summer 2012); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			21


			Escondido Spring


[D-16-17 30a]


			3,341


			Spring observed from 2010 to 2011; consistently dry; reports of perennial flow in channel historically


			Pima Association of Governments Watershed Planning (2005); Rosemont Copper Company (2012f); Tetra Tech (2010a); WestLand Resources Inc. (2012j)





			22


			Feliz Spring


[D-18-15 35ba]


			5,121


			Damp, with possible evidence of water (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			23


			Fence Spring


[D-17-15 35bdb]


			3,676


			Unknown; spring not located or observed


			ADWR (2005)





			24


			Fig Tree Spring


[D-18-16 19abb]


			5,068


			Spring observed from 2008 to 2011; consistent presence of water with minor dry periods; supports wetland area of approximately 0.5 acre


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper Company (2012f); WestLand Resources Inc. (2010c; 2012j)





			25


			Heiter Spring


[D-18-15 1ddb]


			4,151


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k) 





			26


			Helvetia Spring


[D-18-15 14dba]


			4,570


			Spring observed from 2009 to 2011; consistent flow observed up to 3.7 gallons per minute; riparian vegetation present


			Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			27


			Hilton Spring


[D-17-17 32caa]


			4,255


			Unknown; spring not located or observed


			ADWR (2005)





			28


			Horse Pasture Spring


[D-18-16 15aa]


			4,333


			Evidence of water not observed (summer 2011); riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2011k) 





			29


			HQ Water Spring


[D-18-16 16cd]


			4,614


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			30


			Indian Spring


[D-17-15 36cbc]


			3,990


			Unknown; spring not located or observed


			ADWR (2005)





			31


			La Cholla Spring


[D-18-16 5cba]


			5,169


			Improved; flow observed (fall 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			32


			Little Indian Spring


[D-17-15 36cbc]


			3,990


			Unknown; spring not located or observed


			ADWR (2005)





			33


			Locust Spring 


[D-19-15 1bdb]


			5,468


			Spring observed from 2008 to 2011; mostly dry with occasional flowing water; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			34


			Lower Mulberry Spring


[D-18-16 9dbb]


			4,679


			Spring observed from 2008 to 2011; consistent presence of water; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f)





			35


			McCleary Dam


[D-18-16 29bda]


			4,761


			Spring observed from 2008 to 2011; consistent flow observed up to 8 gallons per minute; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			36


			McCleary No. 1


[D-18-16 30abc]


			4,987


			Spring observed from 2006 to 2011; long periods with no flow; flow observed up to 1 gallon per minute; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Pearce (2007); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2012j)





			37


			McCleary No. 2 


[D-18-16 19cdd]


			5,085


			Spring observed from 2006 to 2011; consistent presence of water; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2012j)





			38


			Mescal Spring


[D-17-17 21a]


			4,014


			Unknown; spring not located or observed


			USGS (2013a)





			39


			Mesquite Flat Spring


[D-18-16 7aaa]


			4,709


			Presence of water observed (fall 2011); riparian vegetation present


			USGS (2013c); WestLand Resources Inc. (2012j)





			40


			Mine Water Spring


[D-19-15 24dc]


			5,401


			Improved; evidence of water not observed and no riparian vegetation present (summer 2011)


			ADWR (2005); WestLand Resources Inc. (2011k)





			41


			Mudhole Spring


[D-18-16 17bb]


			4,715


			No flow; ground moist; some riparian vegetation present (summer 2011)


			ADWR (2005); WestLand Resources Inc. (2011k)





			42


			Mueller Spring


[D-18-16 29cc]


			4,838


			Improved; evidence of water not observed and no riparian vegetation present (summer 2011)


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			43


			Mulberry Canyon


[D-18-16 16a] 


			4,511


			Wetted area in channel; riparian vegetation present (summer 2012)


			WestLand Resources Inc. (2012j)





			44


			Mulberry Spring


[D-18-16 9abc]


			4,927


			Spring observed from 2008 to 2011; consistent presence of water; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f)





			45


			Oak Spring


[D-18-16 17bbc]


			4,881


			Standing pool; riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			46


			Ojo Blanco Spring


[D-18-16 5cd]


			5,012


			Improved; riparian vegetation present; presence of water observed (summer 2011)


			USGS (2013a); WestLand Resources Inc. (2011k)





			47


			Ophir Gulch Well


[D-19-15 24dd]


			5,321


			 Water about 1 to 1.5 meters below ground level (summer 2012)


			WestLand Resources Inc. (2012j)





			48


			Paja Verde Spring


[D-19-15 23ca]


			5,546


			Evidence of water not observed and no riparian vegetation present (summer 2011)


			USGS (2013a)





			49


			Papago Spring (No. 2)


[D-18-16 16bba]


			4,800


			Spring observed from 2008 to 2011; long periods without flow; flow observed up to 3.57 gallons per minute; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			50


			Peligro Adit


[D-18-15 24dcc]


			5,010


			Spring observed from 2008 to 2011; consistent flow observed but has been dry since 2010; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			51


			Proctor Box Spring


[D-19-15 12bc]


			4,841


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			52


			Questa Spring


[D-18-16 27ddd]


			4,604


			Small pond present; spring observed from 2007 to 2011; consistent flow observed up to 0.3 gallon per minute; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Pearce (2007); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2012j)





			53


			Rock Spring


[D-18-16 6ddd]


			5,074


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			54


			Rockhouse Spring


[D-18-17 10cda]


			4,490


			Unknown; spring not located or observed


			ADWR (2005)





			55


			Rosemont Spring


[D-18-16 32bbc]


			4,922


			Spring observed from 2007 to 2011; consistent flow observed up to 0.79 gallon per minute; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Pearce (2007); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2012j)





			56


			Ruelas Spring


[D-18-15 35bdc]


			5,029


			Spring observed from 2008 to 2011; consistently dry with occasional dampness; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			57


			Ruelas Spring Number Two and Three


[D-18-15 26aa]


			4,827


			No flow, but presence of water observed (summer 2012); no riparian vegetation present


			USGS (2013a); WestLand Resources Inc. (2012j)





			58


			Rust Spring


[D-18-15 1acb]


			4,212


			Unknown; spring not located or observed


			ADWR (2005)





			59


			Sanford Spring


[D-18-17 15daa]


			4,322


			Unknown; spring not located or observed


			ADWR (2005)





			60


			Scholefield No. 1 Spring


[D-18-16 16ccc]


			4,747


			Spring observed from 2007 to 2011; consistently dry; wetland area present (0.3 acre)


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2007b; 2010c; 2012j)





			61


			Scholefield No. 2 Spring


[D-18-16 17adb]


			4,883


			Spring observed from 2007 to 2011; long periods without flow; flow observed up to 1.3 gallons per minute; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2007b)





			62


			Scholefield No. 3 Spring


[D18-16 17caa]


			5,117


			Most recent observations show flow <1 gallon per minute; ground moist; no riparian vegetation present


			WestLand Resources Inc. (2007b; 2011k; 2012j)





			63


			Shamrod Spring


[D-18-15 14bcd]


			4,122


			Evidence of water not observed (summer 2011); riparian vegetation present


			WestLand Resources Inc. (2012j)





			64


			Siphon Spring


[D-17-16 31cda]


			4,535


			Unknown; spring not located or observed


			ADWR (2005); WestLand Resources Inc. (2012j)





			65


			Soldier Spring


[D-18-15 25bb]


			4,848


			Evidence of water not observed and no riparian vegetation present (summer 2012)


			ADWR (2005); WestLand Resources Inc. (2012j)





			66


			SS-2 (Casita Spring)


[D-18-15 13aab]


			4,470


			Spring observed for 6 months in 2008; no flow or evidence of flow observed; no riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			67


			SW


[D-19-15 1bbb]


			5,540


			Spring observed from 2008 to 2011; mostly dry with occasional dampness; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			68


			Sycamore Spring


[D-18-15 12dba]


			4,211


			Spring observed from 2008 to 2011; consistent flow or standing water in sump; flow observed up to 1.3 gallons per minute; riparian vegetation present


			Errol L. Montgomery and Associates Inc. (2009b); Rosemont Copper (2012f); WestLand Resources Inc. (2012j)





			69


			Tree Spring


[D-18-16 8acc]


			4,915


			No water present (summer 2011) but some evidence of past presence of water; some riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			70


			Tub Spring


[D-18-16 6dd]


			4,837


			Presence of water observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			71


			Tunnel Spring


[D-17-16 32cb]


			4,436


			Unknown; spring not located or observed


			USGS (2013c)





			72


			Tunnel Spring # 2


[D-17-16 31bbd]


			4,039


			Unknown; spring not located or observed


			ADWR (2005)





			73


			Unnamed Spring (South of Deering Spring)


[D-19-15 1d]


			5,236


			Evidence of water not observed (summer 2012); riparian vegetation present


			WestLand Resources Inc. (2012j)





			74


			Unnamed Spring (in Box Canyon)


[D-19-15 11a]


			4,772


			Pool of water and riparian vegetation observed (2011 and 2012)


			WestLand Resources Inc. (2012j)





			75


			Reach 2 Spring


[D-17-17 6bd]


			3,518


			Spring observed from 2010 to 2011; mostly dry with occasional flow or standing water; reports of perennial flow in channel historically; riparian vegetation present


			Pima Association of Governments Watershed Planning (2005); Rosemont Copper (2012f); Tetra Tech (2010a); WestLand Resources Inc. (2012j)





			76


			Unnamed Spring 
(in South Sycamore Canyon)


[D-19-15 01c]


			5,072


			 Pool of water and riparian vegetation observed (2011 and 2012)


			WestLand Resources Inc. (2012j)





			77


			Unnamed Spring 
No. 1


[D-18-15 23ba]


			4,413


			Unknown; spring not located or observed


			Pearce (2007)





			78


			Unnamed Spring 
No. 12


[D-18-17 6ac]


			4,398


			Unknown; spring not located or observed


			USGS (2013c)





			79


			Unnamed Spring 
No. 13


[D-18-15 34aa]


			4,830


			Presence of water observed (summer 2011); no riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			80


			Unnamed Spring 
No. 14


[D-18-16 21bc]


			4,637


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k; 2012j)





			81


			Unnamed Spring 
No. 16


[D-17-15 36cc]


			4,138


			Unknown; spring not located or observed


			ADWR (2005)





			82


			Unnamed Spring 
No. 17


[D-18-16 8ac]


			4,993


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			83


			Unnamed Spring 
No. 18


[D-18-15 13ac]


			4,657


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			84


			Unnamed Spring 
No. 2


[D-18-16 30cd]


			5,152


			Standing pool; no riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2011k; 2012j)





			85


			Unnamed Spring 
No. 20


D-17-16 31cd]


			4,526


			Unknown; spring not located or observed


			ADWR (2005)





			86


			Unnamed Spring 
No. 21


[D-18-16 6dc]


			4,805


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2012j)





			87


			Unnamed Spring 
No. 22


[D-18-16 7da]


			4,552


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			88


			Unnamed Spring 
No. 24


[D-18-16 8ca]


			4,759


			Evidence of water not observed (summer 2011); riparian vegetation present


			ADWR (2005); WestLand Resources Inc. (2011k)





			89


			Unnamed Spring 
No. 3


[D-18-16 30cd]


			5,101


			Presence of water observed (spring 2012); no riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2012j)





			90


			Unnamed Spring 
No. 4


[D-18-16 26bc]


			4,536


			Presence of water observed (summer 2011); riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2011k)





			91


			Unnamed Spring 
No. 5


[D-18-16 29ab]


			4,810


			Presence of water observed (spring 2012); riparian vegetation present


			Pearce (2007); WestLand Resources Inc. (2011k; 2012j)





			92


			Unnamed Spring 
No. 7


[D-17-17 28b]


			4,167


			Unknown; spring not located or observed


			USGS (2013c)





			93


			Upper Empire Gulch Spring


[D-19-17 18aad]


			4,610


			Presence of water observed (spring 2012); riparian vegetation present


			WestLand Resources Inc. (2012j)





			94


			Water Develop Spring


[D-18-16 17ab]


			4,846


			Improved; standing pool; riparian vegetation present (summer 2011)


			ADWR (2005); WestLand Resources Inc. (2011k)





			95


			Zackendorf Spring


[D-18-15 14ada]


			4,539


			Flow observed in summer 2011, spring 2012, and summer 2012; riparian vegetation present


			WestLand Resources Inc. (2012j)








* Flow rate as observed in 2008 and 2009 by WestLand Resources Inc., Montgomery and Associates, or Tetra Tech, or in 2011 and 2012 by WestLand Resources Inc. (2012j). 


[bookmark: _Toc350262516]Riparian Areas


Riparian areas mapped by Pima County within the analysis area are summarized in table 110. As noted previously, it was determined that several reaches varied from the Pima County classification. These are explicitly noted in table 110; specific evidence and rationale are discussed below.



[bookmark: _Toc360530196]Table 110. Riparian affected environment


			Reach


			Acres of 
Riparian Habitat


			Pima County Riparian Habitat Classification


			Species Types Present





			Cienega Creek 1


			695.13


			Hydroriparian


			Cottonwood and Goodding’s willow*





			Cienega Creek 1


			364.69


			Xeroriparian B


			Large mesquites and scrub mesquites with scattered cottonwoods*





			Cienega Creek 2


			2,086.96


			Hydroriparian


			Mature cottonwood and Goodding’s willow*





			Cienega Creek 2


			323.98


			Xeroriparian B


			Mesquite, soapberry**





			Cienega Creek 2


			65.58


			Xeroriparian C


			Mesquite, soapberry**





			Cienega Creek 3


			382.27


			Hydroriparian


			Mature cottonwood and Goodding’s willow with young velvet ash*





			Cienega Creek 3


			35.88


			Xeroriparian B


			Mesquite and netleaf hackberry*





			Cienega Creek 3


			126.96


			Xeroriparian C


			Mesquite with desert broom and burrobrush*





			Cienega Creek 3


			0.78


			Xeroriparian D


			Mesquite, soapberry**





			Cienega Creek 4


			11.15


			Xeroriparian A


			Mature mesquite and netleaf hackberry*





			Cienega Creek 4


			179.52


			Xeroriparian B


			Mesquites with burrobrush*





			Cienega Creek 4


			656.81


			Xeroriparian C


			Less dense mesquites with burrobrush*





			Cienega Creek 4


			38.58


			Xeroriparian D


			Mesquite, soapberry**





			Cienega Creek 4


			2138.93


			Hydroriparian


			Mature cottonwoods and ash with some Goodding’s and seep willow*





			Cienega Creek 5


			4.86


			Xeroriparian A


			Mesquite*





			Cienega Creek 5


			21.75


			Xeroriparian B


			Mesquites with burrobrush*





			Cienega Creek 5


			168.15


			Xeroriparian C


			Less dense mesquites with desert broom and burrobrush*





			Cienega Creek 5


			49.91


			Xeroriparian D


			Mesquite, soapberry**





			Cienega Creek 5


			463.95


			Hydroriparian


			Cottonwood and willow gallery forest*





			Gardner Canyon 1


			356.44


			Xeroriparian B


			Mesquite, soapberry**





			Gardner Canyon 1


			1.28


			Xeroriparian C


			Mesquite, soapberry**





			Gardner Canyon 1


			346.55


			Hydroriparian


			Cottonwood, willow, seepwillow, sycamore, hackberry†





			Gardner Canyon 2


			129.29


			Xeroriparian B


			Mesquite, soapberry**





			Gardner Canyon 2


			121.51


			Hydroriparian


			Cottonwood, willow, seepwillow, sycamore, hackberry†





			Empire Gulch


			86.00


			Xeroriparian A


			Mesquite, soapberry**





			Empire Gulch


			631.39


			Xeroriparian B


			Mesquite, soapberry**





			Empire Gulch


			127.90


			Xeroriparian C


			Mesquite, soapberry**





			Empire Gulch


			407.46


			Hydroriparian


			Large cottonwood willow gallery*





			Davidson Canyon 1


			84.03


			Xeroriparian B


			Acacia, desert willow, ironwood, paloverde, mesquite, soapberry†





			Davidson Canyon 1


			99.20


			Hydroriparian‡


			Large ash trees*





			Davidson Canyon 2


			355.61


			Xeroriparian B


			Mesquites, hackberry*





			Davidson Canyon 2


			31.23


			Xeroriparian C


			Small mesquites, desert willow*





			Davidson Canyon 2


			33.95


			Xeroriparian D


			Acacia, desert broom*





			Davidson Canyon 2


			570.38


			Hydroriparian‡


			Seep willow, Arizona walnut, cottonwood*





			Davidson Canyon 3


			0.50


			Xeroriparian B


			Juniper*





			Davidson Canyon 3


			28.93


			Xeroriparian C


			Mesquite, hackberry*





			Davidson Canyon 3


			26.21


			Xeroriparian D


			Desert broom, acacia*





			Davidson Canyon 3


			71.05


			Hydroriparian‡


			Willows, ash, tamarisk*





			Davidson Canyon 4


			5.71


			Xeroriparian A


			Large mesquite, hackberry*





			Davidson Canyon 4


			5.05


			Xeroriparian B


			Mesquite*





			Davidson Canyon 4


			50.42


			Xeroriparian C


			Small mesquite, juniper*





			Davidson Canyon 4


			3.27


			Xeroriparian D


			Desert broom, acacia*





			Davidson Canyon 4


			174.78


			Hydroriparian


			Willows, ash, tamarisk, and cottonwood*





			Barrel Canyon 1


			192.54


			Hydroriparian‡


			Large mesquites, oak, juniper, desert willow, sumac*





			Barrel Canyon 1


			21.74


			Xeroriparian B


			Small mesquites, juniper, hackberry*





			Barrel Canyon 2


			12.39


			Hydroriparian‡


			Seep willow*





			Total Hydroriparian


			7,940.51


			NA


			NA





			Total Xeroriparian A


			107.72


			NA


			NA





			Total Xeroriparian B


			2,575.69


			NA


			NA





			Total Xeroriparian C


			1,637.06


			NA


			NA





			Total Xeroriparian D


			152.7


			NA


			NA








Note:


NA = Not applicable.


* From actual field observations (WestLand Resources Inc. 2010c, 2012j, 2012m).


† From generic Pima County habitat type descriptions (Pima County Regional Flood Control District 2011). 


‡ The Pima County habitat designation does not match field descriptions of species types; for purposes of analysis, these areas are considered xeroriparian/mesoriparian instead of hydroriparian.


** Vegetation descriptions based on input from BLM.


[bookmark: _Toc350262517]Riparian Field Descriptions and 
Variance from Pima County Mapping


The Pima County mapping was supplemented with field descriptions from other sources. Three project-specific riparian studies were reviewed that each cover narrowly defined specific study areas. Below is a list of the project-specific riparian studies and a brief summary of each:


“Onsite Riparian Habitat Assessment, Rosemont Project,” April 2010 (WestLand Resources Inc. 2010c). This onsite riparian habitat assessment was performed based on normalized difference vegetation index display values developed from satellite imagery for the project area, supplemented with field observations. Five different classes of riparian habitat, ranging from xeroriparian to hydroriparian, were delineated. 


“Offsite Riparian Habitat Analysis and Mapping,” August 17, 2010 (WestLand Resources Inc. 2011g). The study area for this report consists of upper Barrel Canyon from just north of SR 83 downstream to its confluence with Davidson Canyon and of Davidson Canyon to its confluence with Cienega Creek. This offsite riparian habitat assessment was performed based on normalized difference vegetation index display values from satellite imagery verified by field measurements at 70 locations within the study area.


“Trip Report for Cienega Creek Site Visit Conducted on October 26–28, 2011, and November 3, 2011” (WestLand Resources Inc. 2012m). The study area for this report consists of Cienega Creek downstream of its intersection with Interstate 10 to the Pantano Dam. Field observations were recorded and photodocumentation provided. Recorded field parameters include vegetation type, dominant species, approximate density, presence of streamflow, and presence of fish.


Much of the Pima County riparian mapping along Cienega Creek matches field descriptions of riparian vegetation species reasonably well. However, field descriptions for several reaches downstream of the proposed mine site in Barrel Canyon and Davidson Canyon do not match well with Pima County mapping. The downstream reaches of Barrel Canyon are identified by Pima County as having 226 acres of riparian habitat, of which 90 percent is mapped as “hydroriparian” (see table 110). Hydroriparian habitat is typified by obligate or preferential wetland plant species, such as willow and cottonwood, and is generally associated with perennial water. Neither cottonwood nor willows were identified in field surveys in Barrel Canyon; seepwillow can also define hydroriparian habitat but was identified at less than 11 percent of sampled points (WestLand Resources Inc. 2010c). In addition, neither perennial nor intermittent water occurs within Barrel Canyon. Barrel Canyon is, therefore, analyzed in the FEIS as xeroriparian with pockets of mesoriparian, and not as hydroriparian, habitat.


Of the 1,540 acres of riparian habitat mapped in the Davidson Canyon reaches, 915 acres (60 percent) are classified as hydroriparian by Pima County. Davidson Canyon has been classified in field surveys as largely xeroriparian or mesoriparian, although with individual cottonwood and willows and pockets of higher quality habitat, particularly in the lower reaches (WestLand Resources Inc. 2011g). Only one part of Davidson Canyon has been considered in the past to have perennial flows, which is the lower reach (Davidson Reach 4). For the purposes of the FEIS analysis, Reach 4 of Davidson Canyon is considered hydroriparian; however, Reaches 1 through 3 of Davidson Canyon are analyzed as xeroriparian with pockets of mesoriparian habitat.


[bookmark: _Toc350262518]Surface Flow


Historical surface water flow data for Barrel Canyon, Davidson Canyon, and Cienega Creek are presented in the “Surface Water Quantity” resource section in this chapter. Surface flow characteristics are summarized by reach in table 106. As noted in the table, some perennial flow has occurred in four of the drainages: in lower Davidson Canyon (Reach 2 Spring to the confluence with Cienega Creek), Cienega Creek (from confluence with Gardner Canyon to Pantano Wash), Empire Gulch, and approximately one mile of Gardner Canyon above the confluence with Cienega Creek.


Several intermittent stream channels may exist in the area and these intermittent channels overlap with springs that are analyzed and are believed to represent the same physical feature (i.e., a wetted area along an otherwise ephemeral channel). Intermittent reaches may exist in Sycamore Canyon (north of the mine site), Sycamore Canyon (a different canyon south of the mine site), Mulberry Canyon, and Box Canyon. These intermittent reaches are analyzed in the same manner as the spring locations in these same areas.


[bookmark: _Toc350262519]Outstanding Arizona Waters 	Comment by Carter Jessop: Laura Bose?


A portion of Davidson Canyon has been designated an Outstanding Arizona Water by the ADEQ after being nominated in 2005 by Pima County. The designated reach begins approximately 12 river miles downstream of its confluence with Barrel Canyon and extends 3.2 miles to its confluence with Cienega Creek. This reach begins approximately where perennial and intermittent streamflow begins, which is associated with discharge from the Reach 2 Spring. 


All of Cienega Creek has also been designated an Outstanding Arizona Water by the ADEQ after being nominated in 1990 by Pima County. The designated reach begins at the confluence of Gardner Canyon and extends 28.3 miles to Pantano Dam. 


The Outstanding Arizona Water designation ensures that existing surface water quality will be maintained and protected for the designated use of the surface water; existing surface water quality for baseflow in Davidson Canyon and Lower Cienega Creek is discussed in the “Surface Water Quality” resource section. The locations of Outstanding Arizona Waters in Davidson Canyon and Cienega Creek are shown in figure 65 in the “Surface Water Quality” resource section.


[bookmark: _Toc350262520][bookmark: _Toc360527753]Environmental Consequences


[bookmark: _Toc350262521][bookmark: _Toc360527754]Direct and Indirect Effects of Each Alternative


[bookmark: _Toc350262522]No Action Alternative


Under baseline conditions (no action), seeps, springs, and riparian areas within the analysis area would not be impacted by mine activities but would still likely undergo changes from current conditions, uses, and trends. The use of riparian areas for recreation would likely increase relative to the predicted increase in population growth and residential development. Use for stock watering could change, depending on changes in livestock management. 


Ephemeral washes in the analysis area will continue to flow in response to precipitation, supporting xeroriparian zones. However, current trends show the impact that prolonged drought can have on spring and streamflow, and these changes could persist or worsen, exacerbated by climate change (see the “Climate Change” part of this resource section). Changes in vegetation type from hydroriparian or mesoriparian to xeroriparian, or from shallow rooted phreatophytic vegetation like cottonwood/willow to deeper rooted vegetation like tamarisk or mesquite could occur as conditions become drier.


[bookmark: _Toc350262523]Impacts Common to All Action Alternatives


[bookmark: _Toc286671330]Impacts common to all action alternatives include effects on perennial flows, indirect effects on riparian areas and vegetation, and effects on Outstanding Arizona Waters. The effects on seeps and springs vary between alternatives owing to different footprints of ground disturbance, as do direct effects on riparian vegetation owing to surface disturbance.


The terms “near-term” and “long-term” are used extensively in the following discussion. As noted earlier, near-term impacts are defined as those occurring during the active mine life and up to 50 years after final reclamation and closure. Long-term impacts are defined as those that occur beyond 50 years after final reclamation and closure and up to 1,000 years after final reclamation and closure. Near-term impacts have a higher level of certainty. Long-term impacts are less certain or even speculative, not only because the uncertainty of the model results increases with time but because the cumulative effects from other future actions and climate change are entirely unpredictable during these long timeframes.


[bookmark: _Toc350262524]Effect on Perennial Streamflow


As shown in table 106, there are several intermittent or perennial stream sections within the analysis area for which impacts from groundwater level changes are a concern:


Portions of Empire Gulch from Empire Ranch to the confluence with Cienega Creek;


Cienega Creek near the confluence with Gardner Canyon and near stream gage no. 09484550 (Cienega Creek Reaches 2 and 3);


Portions of Cienega Creek just upstream and downstream of the Davidson Canyon confluence (Cienega Creek Reaches 4 and 5); 


Portions of Gardner Canyon approximately one mile upstream from the confluence with Cienega Creek (Gardner Canyon Reach 2); and


Portions of Davidson Canyon from Reach 2 Spring to the confluence with Cienega Creek (Davidson Canyon Reach 4).


As with springs, changes to perennial flows in streams are highly dependent on the geological conditions that bring about those perennial flows in the first place. Perennial flow can result from discharge of water from the regional aquifer into the streambed as a result of the intersection of fracture zones or upwelling from regional groundwater flow encountering a flow barrier. Perennial flow can also result from discharge of shallow groundwater that is stored and moving subsurface in alluvial stream sediments, and that is forced to the surface by geological conditions, such as bedrock constrictions of the stream channel. In the case of this shallow alluvial groundwater, changes in ephemeral surface flows are more likely to impact perennial flows than changes in regional groundwater levels.


Uncertainty, Trends, and Exacerbating Factors


Analysis of potential impacts to perennial streams from drawdown of groundwater in the regional aquifer has been refined since the DEIS by the Coronado in response to comments by the public, cooperating agencies, and EPA. The analysis contained in this section makes use of the best available science, data, and tools to quantify the increased risk of negative outcomes in Empire Gulch, Cienega Creek, and Gardner Canyon to the extent possible.  Negative outcomes include both risk of drying as well as risk of extremely low-flow conditions occurring, which can negatively affect water and habitat quality and the organisms that depend upon these resources. The intent of this analysis is to disclose the full range of possible effects to perennial streamflow, using quantification and probability based on the best available science, data, and tools, while also informing these results with qualitative discussion of trends and exacerbating factors occurring in the watershed.





While the analysis contained in this section is quantitative, it reflects predicted impacts from relatively small amounts of groundwater drawdown, often fractions of a foot, that are occurring decades, hundreds, or even a thousand years in the future.  The conclusion of groundwater experts consulted by the Coronado is that such small drawdowns are beyond the ability of these groundwater models, or any groundwater model, to accurately predict (see the “Groundwater Quantity” section in Chapter 3).  It is important to understand that the detailed predictions contained in this section are meant to inform the decision, and to show what could potentially happen if the model predictions were to occur as modeled; however, this does not change the overall uncertainty.	Comment by Carter Jessop: Agreed. Kudos.





There are other trends and exacerbating factors occurring in the watershed that add to the uncertainty of predicting impacts to perennial streams.  These are discussed elsewhere in the document (see “No Action” and “Climate Change” parts of this resource section), but it is important to reiterate them here as well to help inform the impact predictions contained in this section.  These factors include climate change, current stress and downward trends observed on Lower Cienega Creek, and increases in groundwater pumpage within the Cienega Creek basin.  While these factors add to the overall uncertainty, they also provide general trends that can also inform the decision.  


Climate Change and Recent Trends


Climate change in the desert Southwest is predicted to bring about higher mean annual temperatures over the next 100 years, along with less winter precipitation, an increase in extreme rainstorms and flooding, and longer periods of drought. The impact these changing climate conditions would have on perennial streams like Cienega Creek is not simple to predict.  Much will depend on how and where rainfall occurs (i.e., summer monsoons versus winter frontal storms), and the ultimate source of water for perennial streams.  Several good summaries of the variability of expected climate change are available (CITE SW Climate). Models consistently suggest rising temperatures, but effects on precipitation, and especially seasonal timing of precipitation are less consistent. The reaction of riparian vegetation to changing climate conditions will also have its own influence on water availability in riparian areas.  These changes are not currently possible to predict on a site-specific basis.  





Local drought and recent fluctuations in climate should not automatically be considered indicative of long-term climate change; there have always been drought cycles in the desert Southwest, interspersed with abnormally wet conditions.  Climate change would not interrupt this cycle, but is predicted to exacerbate drought and cause overall changes in the length and frequency of drought periods.  The Cienega Creek basin, like the rest of Arizona, is currently in the midst of a multi-decadal drought which began by most counts in the late 1990s and with the exception of a few wet years, has yet to alleviate.  While the ongoing drought may or may not be the result of long-term climate change, the trends observed because of the drought are useful as examples of the long-term effects that would result from climate change.  





Pima County has recently documented many of the long-term changes observed on the Cienega Creek Natural Preserve between 1990 and 2011 (Powell 2013), located along what is usually referred to as Lower Cienega Creek (Cienega Creek Reaches 4 and 5 as shown in figure 67).  Measurements of drought severity indicate that drought conditions have roughly been ongoing in the Cienega Creek basin since 1996.  Over this period, Lower Cienega Creek has seen noticeable reductions in both the amount of streamflow, the geographic length of streamflow, and the average depth to groundwater.  Causes for these changes are likely varied, but persistent drought is one of the leading stressors. 





Two other trends concerning Cienega Creek are also pertinent, and when reviewing these it is important to understand the distinction between Lower Cienega Creek and Upper Cienega Creek. Upper Cienega Creek is generally considered to extend from the headwaters downstream to an area known as the “Narrows”, which is located about 7 to 8 miles upstream from Interstate 10 (Cienega Creek Reaches 1, 2, and 3 as shown on figure 67).  Upper Cienega Creek generally flows through basin fill alluvium, with some limited pockets of younger alluvium.  The basin fill alluvium is generally assumed to be part of the regional aquifer that would be impacted by drawdown from the mine or other aquifer dewatering.  Upper Cienega Creek flows through the Las Cienegas National Conservation Area, and includes the tributaries of Gardner Canyon, Mattie Canyon, and Empire Gulch. 





Lower Cienega Creek, located below the Narrows, generally is characterized by flow through younger alluvium. There are likely still hydraulic connections between the younger alluvium and the regional aquifer, but ephemeral stormflows are also important to replenish the shallow alluvium along Lower Cienega Creek. Lower Cienega Creek largely flows through Pima County’s Cienega Creek Natural Preserve, eventually terminating at Pantano Dam, several miles below the confluence with Davidson Canyon.





The hydrologic monitoring in Cienega Creek Natural Preserve and the documentation of downward trends in streamflow are pertinent to Lower Cienega Creek.  Two similar sources of data farther upstream on Upper Cienega Creek include a streamgage operated by the USGS (09484550, Cienega Creek near Sonoita) and reported monitoring of wetted stream length within the Las Cienegas National Conservation Area.  Neither of these sources show a similar downward trend.  Streamflow and water levels are available from the USGS streamgage from 2001 through 2013; these data are key to the analysis of potential impacts from the mine discussed later in this section (see figure 70).  While Upper Cienega Creek experienced one very dry month in May/June 2010 when flow ceased, overall there has not been a major downward trend in winter or summer baseflow similar to that observed in Lower Cienega Creek during the same period (see Powell 2013, figure 12).  





In addition, it has been reported by Pima County that streamflow conditions have been monitored within BLM Las Cienegas National Conservation Area similar to how they have been monitored within the Pima County Cienega Creek Natural Preserve.  These data have not been made available for analysis by the Coronado.  The results are interpreted and reported by Pima County (Powell 2013).  According to Pima County interpretation of these data, flow extent on Upper Cienega Creek has decreased between 1990 and 2012, but also actually increased during the period 2006 through 2011, opposite the trend on Lower Cienega Creek (see Powell 2013, figure 32).  





These differences in response to drought conditions likely reflect differences in hydrologic connection with the regional aquifer and sources of groundwater supporting perennial streamflow.


Groundwater Use and Pumpage in Cienega Basin


As discussed in the “Groundwater Quantity” section, wells in the project area are primarily used for domestic and stock water uses and have sustainable well yields from less than 1 to 3 gallons per minute. Estimates of groundwater use by wells within the Davidson Canyon/Cienega Basin are approximately 400 to 500 acre-feet per year; most of this occurs in the vicinity of Sonoita-Elgin, while a smaller proportion may occur in the lower part of the Cienega Basin (Montgomery and Associates Inc. 2010).





Water use by domestic and stock wells has steadily increased in the basin. In 1980, approximately 630 domestic or stock wells were known to be in the Cienega Basin. By 1990, the number of domestic and stock wells had increased to more than 1,000, and by 2010, the number of domestic and stock wells had increased to more than 1,800 (Arizona Department of Water Resources 2011c).  Many of these wells are considered to be exempt wells, which typically use less than 35 gallons per minute. Taken in combination, however, water use by these wells can be substantial.  In addition to this, the Cienega Basin is located outside of any Active Management Area.  Pumping within Active Management Areas is regulated by the Arizona Department of Water Resources and subject to issuance of groundwater rights.  Being outside of an Active Management Area, even larger industrial, commercial, or municipal wells in the Cienega basin can be drilled and pumped with little requirement other than the groundwater be put to beneficial use. 





Many stock and domestic wells may not intersect the regional aquifer, but rely on smaller, isolated pockets of alluvium or perched units not hydraulically connected with the regional system.  Any individual well, unless directly adjacent to Cienega Creek, would have a negligible direct effect on streamflow.  However, taken as a whole, the total amount of water withdrawn from wells within the Cienega basin has to come from either aquifer storage or some other part of the basin water balance.  Either option has the potential to cumulatively remove enough water from the aquifer to eventually affect perennial streamflow. 





This potential is described in recent projections in the Cienega Creek basin, comparing population growth to streamflow depletion (CITE MARSHALL ET AL). This work suggests that on Lower Cienega Creek, most demand projection scenarios indicate that by 2050 groundwater demand would exceed the baseflow of Lower Cienega Creek. The same is not true for Upper Cienega Creek; depending on specific water conservation scenarios, groundwater demand would remain the same or increase, but would not exceed baseflow.  These types of comparisons of groundwater demand to baseflow are not indications of direct impact, but are indications of the potential for increasing groundwater pumpage to occupy a larger and larger portion of the basin water balance. These comparisons also highlight the different conditions experienced by Upper and Lower Cienega Creek.	Comment by cgarrett: This is a new reference.





When analyzing the potential effects from the mine, positive factors like mitigation must be assessed as well as negative factors.  These are analyzed in the “Mitigation Effectiveness” part of this resource section, but one mitigation is pertinent to the discussion of pumpage in the basin and should be discussed in this context.  For the most part, the mitigations proposed could be beneficial but they would not directly prevent or reduce impacts to perennial flow in Cienega Creek.  The exception is the proposed purchase of senior surface water rights on Cienega Creek, and the sever-and-transfer of some of these senior water rights to Upper Cienega Creek as instream flow rights (see mitigation measure FS-SSR-01 in appendix B, and “Mitigation Effectiveness” part of this resource section).  At present, because there is little to no regulation of groundwater pumping in the Cienega basin under Arizona groundwater law, legal protection from groundwater pumping that would affect Cienega Creek is largely limited to remedies under surface water law.  Transfer of a senior surface water right would provide a mechanism to legally challenge future pumping that has a demonstrable potential to impact Cienega Creek.	Comment by Carter Jessop: Has this ever been done? This seems to oversell the value of this mitigation in regards to preventing over-pumping of gw. Needs further discussion.


Overall Effect on Predictions


The purpose of this discussion preceding the analysis of effects to perennial streamflow is to highlight that in addition to the uncertainty contained in the analysis itself, there are other exacerbating factors in the watershed or groundwater basin that are likely to shift the underlying baseline conditions and therefore add another layer of uncertainty.  In all cases discussed above, while specific effects may vary widely (for instance between Lower Cienega Creek and Upper Cienega Creek), the overall trend is negative.  Climate change is likely to reduce water availability throughout the desert Southwest, although exactly how this would manifest is not predictable on a site-specific basis.  Upper Cienega Creek may be somewhat shielded from drastic responses to drought, while Lower Cienega Creek reacts more quickly and negatively, but this very stability may mean that there is a greater reliance of Upper Cienega Creek on the regional aquifer, and therefore a greater risk that any drawdown occurring in the aquifer due to the mine would have negative effects.   Increased population growth and associated pumpage in the basin, while it is not clear exactly where it would occur or how much would occur, would become an increasing component of the available water balance and, in the long-term, these effects would likely propagate throughout the basin.   








If these current trends continue there is little doubt that the desert Southwest, the greater Tucson area, and the Cienega Creek basin will experience severe water shortages at some unknown point in the future.  Should such a situation occur, evaporation from the Rosemont Copper mine pit lake would be one of many factors in groundwater drawdown and related surface water effects in the Cienega Creek basin. 





Predicted Effects on Empire Gulch Streamflow


Portions of Empire Gulch are perennial or intermittent downstream of Empire Ranch and the nearby springs (titled Upper Empire Gulch springs in table 109). No surface disturbance from mining facilities is located within the Empire Gulch watershed; therefore, in assessing potential changes to streamflow, only the possible contribution of flow from the regional groundwater system is considered. An estimated 3 miles of Empire Gulch could be affected by hydrologic changes.	Comment by Carter Jessop: See comment above. Is 3 miles the wetted section during the dry time of year? If not, how was it identified as the area of most likely affect?


All three groundwater flow models predict changes in groundwater levels in the vicinity of the Upper Empire Gulch springs (Montgomery and Associates Inc. 2010; Myers 2008; Tetra Tech 2010g). In all cases, the groundwater drawdown modeled to occur to Empire Gulch is less than that near the mine site but larger than that experienced along Cienega Creek, as shown in tables 59 through 64 of the “Groundwater Quantity” resource section of this chapter. 


Level of Uncertainty for Empire Gulch


The levels of drawdown assessed for the near-term in Empire Gulch are beyond the ability of the models to accurately predict and have a high level of uncertainty. Some of the levels of drawdown assessed for the long-term in Empire Gulch are within the ability of the models to accurately predict, and therefore have higher reliability. The long time frames and distance involved add a high level of uncertainty. Qualitatively, the trends for all three models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided.  In addition, very little flow or channel data exist for Empire Gulch, and the applicability of the USGS streamgage data to represent Empire Gulch is highly uncertain.  The streamgage data are more likely to be reasonable towards the confluence of Empire Gulch with Cienega Creek.  Portions of Empire Gulch farther upstream are likely more sensitive and would experience greater impacts.


Analysis of impacts to BLM federal reserved water rights associated with Empire Gulch is included in the “Indirect Impacts to Offsite Water Rights” part of the “Surface Water Quantity” resource section of this chapter. Water rights along Empire Gulch would likely be impacted by the changes described.





While the analysis contained in this section is quantitative, it reflects predicted impacts from relatively small amounts of groundwater drawdown, often fractions of a foot, that are occurring decades, hundreds, or even a thousand years in the future.  The conclusion of groundwater experts consulted by the Coronado is that such small drawdowns are beyond the ability of these groundwater models, or any groundwater model, to accurately predict (see the “Groundwater Quantity” section in Chapter 3).  It is important to understand that the detailed predictions contained in this section are meant to inform the decision, and to show what could potentially happen if the model predictions were to occur as modeled; however, this does not change the overall uncertainty


Near-Term Impacts


Existing Baseline Conditions - Under existing baseline conditions, dry conditions occur an average of 3 days per year (0.7 percent of the time) and dry or extremely low flow conditions (defined as flow less than 0.2 feet) occur an average of 4 days per year (1.0 percent of the time).  


Lowest Estimate – The lowest estimated drawdown at Empire Gulch 50 years after closure is less than 0.l feet. If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Empire Gulch.


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns at Empire Gulch 50 years after closure for the three models are less than 0.1 feet (Montgomery), 0.2 feet (Myers), and 0.5 feet (Tetra Tech). A drawdown of 0.2 feet would increase the risk of dry conditions occurring to 4 days per year (1.0 percent), and would increase the risk of dry or extremely low flow conditions occurring to 146 days per year (40.1 percent).  A drawdown of 0.5 feet would increase the risk of dry conditions occurring to 283 days per year (77.5 percent), and would increase the risk of dry or extremely low flow conditions occurring to 352 days per year (96.3 percent). 


Highest Estimate – The highest estimated drawdown at Empire Gulch 50 years after closure is 1.8 feet (Tetra Tech).  A drawdown of 1.8 feet would increase the risk of dry conditions occurring to 361 days per year (98.9 percent), and would increase the risk of dry or extremely low flow conditions occurring to 362 days per year (99.1 percent).


Long-Term Impacts


Lowest Estimate - The lowest estimated drawdown at Empire Gulch 150 years after closure is 0.l feet (Montgomery). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Empire Gulch. The lowest estimated drawdown at Empire Gulch 1,000 years after closure is 2.3 feet (Montgomery). A drawdown of 2.3 feet would increase the risk of dry conditions occurring to 363 days per year (99.4 percent), and would increase the risk of dry or extremely low flow conditions occurring to 363 days per year (99.5 percent).


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns at Empire Gulch 150 years after closure for the three models are 0.3 feet (Montgomery and Myers), and 2.5 feet (Tetra Tech). A drawdown of 0.3 feet would increase the risk of dry conditions occurring to 32 days per year (8.8 percent), and would increase the risk of dry or extremely low flow conditions occurring to 283 days per year (77.5 percent).  A drawdown of 2.5 feet would increase the risk of dry conditions occurring to 363 days per year (99.5 percent), and would increase the risk of dry or extremely low flow conditions occurring to 364 days per year (99.6 percent).  The estimate drawdowns at Empire Gulch 1,000 years after closure for the three models are 3.3 feet (Montgomery), 4.3 feet (Myers), and 6.0 (Tetra Tech).  These drawdowns would increase the risk of dry conditions occurring 364 to 365 days per year (99.7 to 100 percent).


Highest Estimate - The highest estimated drawdown at Empire Gulch 150 years after closure is 5.0 feet (Tetra Tech). The highest estimated drawdown at Empire Gulch 1,000 years after closure is 6.0 feet (Tetra Tech). Either of these drawdowns would increase the risk of dry conditions occurring to 365 days per year (100 percent).


Level of Uncertainty for Empire Gulch


The levels of drawdown assessed for the near-term in Empire Gulch are beyond the ability of the models to accurately predict and have a high level of uncertainty. Some of the levels of drawdown assessed for the long-term in Empire Gulch are within the ability of the models to accurately predict, and therefore have higher reliability. The long time frames and distance involved add a high level of uncertainty. Qualitatively, the trends for all three models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided.  In addition, very little flow or channel data exist for Empire Gulch, and the applicability of the USGS streamgage data to represent Empire Gulch is highly uncertain.  The streamgage data are more likely to be reasonable towards the confluence of Empire Gulch with Cienega Creek.  Portions of Empire Gulch farther upstream are likely more sensitive and would experience greater impacts.


Analysis of impacts to BLM federal reserved water rights associated with Empire Gulch is included in the “Indirect Impacts to Offsite Water Rights” part of the “Surface Water Quantity” resource section of this chapter. Water rights along Empire Gulch would likely be impacted by the changes described.


[bookmark: _Toc350262525]Predicted Effects on Upper Cienega Creek Streamflow


With respect to Upper Cienega Creek (Cienega Creek reaches 1,2, and 3 as shown in figure 67), no surface disturbance from mining facilities is located within the Upper Cienega Creek watershed upstream of the confluence with Davidson Canyon. Any contribution to perennial flows resulting from stormwater stored in shallow alluvial stream sediments would not be affected. Therefore, in assessing the potential changes to streamflow in Upper Cienega Creek, only the possible contribution to streamflow from the regional groundwater system is considered.


All three groundwater flow models predict changes in groundwater levels along Upper Cienega Creek (Montgomery and Associates Inc. 2010; Myers 2008; Tetra Tech 2010a, 2010g). In all cases, the groundwater drawdown modeled to occur along Cienega Creek is less than that near the mine site, as shown in tables 59 through 64 of the “Groundwater Quantity” resource section of this chapter. 	Comment by cgarrett: Remove Tetra Tech 2010a


Upper Cienega Creek also receives surface waterflow from Empire Gulch, and the potential for reduction in Empire Gulch streamflow could, therefore, also result in reductions in Upper Cienega Creek’s streamflow as well. The percent contribution of Empire Gulch to Upper Cienega Creek has not been determined by field work, but estimates of reductions have been incorporated into the analysis (CITE GARRETT MEMO). 	Comment by cgarrett: 10/30/13

Review of Available Depth of Flow Information on Cienega Creek and Empire Gulch and Protocol for Estimating Impacts to Streamflow


Level of Uncertainty for Upper Cienega Creek


The levels of drawdown assessed for the near-term and long-term in Upper Cienega Creek are beyond the ability of the models to accurately predict and have a high level of uncertainty. The long time frames and distance involved add a high level of uncertainty. Qualitatively, the trends for all three models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided.


Public and cooperator comments suggest that small changes in groundwater level or flow, even if dwarfed by the natural background variability, have an additive effect that could impact riparian vegetation or aquatic species during times of drought or even seasonally. This possibility was disclosed in the DEIS and remains valid.  Since the impact analysis makes use of the entire period of record on Upper Cienega Creek from 2001 to 2013, it incorporates these critical times of year.  The daily depths of water for the USGS stream gage on Cienega Creek near Sonoita are shown in figure 70 for the period 2001 to 2013. Seasonally, the lowest mean monthly streamflows tend to occur in May and June. The lowest observed depth of water during this period was zero (June 2010), when the stream actually went dry for a period of one month. Clearly, a small change in streamflow could result in loss of surface flow during these drought periods. 


While the analysis contained in this section is quantitative, it reflects predicted impacts from relatively small amounts of groundwater drawdown, often fractions of a foot, that are occurring decades, hundreds, or even a thousand years in the future.  The conclusion of groundwater experts consulted by the Coronado is that such small drawdowns are beyond the ability of these groundwater models, or any groundwater model, to accurately predict (see the “Groundwater Quantity” section in Chapter 3).  It is important to understand that the detailed predictions contained in this section are meant to inform the decision, and to show what could potentially happen if the model predictions were to occur as modeled; however, this does not change the overall uncertainty


Near-Term Impacts


Existing Baseline Conditions - Under existing baseline conditions, dry conditions occur an average of 3 days per year (0.7 percent of the time) and dry or extremely low flow conditions (defined as flow less than 0.2 feet) occur an average of 4 days per year (1.0 percent of the time).  


Lowest Estimate – The lowest estimated drawdown at Cienega Creek 50 years after closure is less than 0.l feet (for both the Montgomery and Tetra Tech models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Cienega Creek.


Estimate based on best-fit models – Based on the best-fit models, estimated drawdown at Cienega Creek 50 years after closure is less than 0.1 feet (for all three models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Cienega Creek. 


Highest Estimate – The highest estimated drawdown at Cienega Creek 50 years after closure is 0.15 feet (Tetra Tech), but loss of contributing streamflow from Empire Gulch would increase this to 0.20 feet.  A drawdown of 0.2 feet would increase the risk of dry conditions occurring to 4 days per year (1.0 percent), and would increase the risk of dry or extremely low flow conditions occurring to 141 days per year (40.6 percent).  


Long-Term Impacts


Lowest Estimate - The lowest estimated drawdown at Cienega Creek 150 years after closure is less than 0.l feet (for both the Montgomery and Tetra Tech models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Cienega Creek. The lowest estimated drawdown at Cienega Creek 1,000 years after closure is still less than 0.1 feet (Montgomery), but loss of contributing streamflow from Empire Gulch would increase this to 0.15 feet. A drawdown of 0.15 feet would increase the risk of dry conditions occurring to 3 days per year (0.9 percent), and would increase the risk of dry or extremely low flow conditions occurring to 88 days per year (24.2 percent).  


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns along Cienega Creek 150 years after closure for the three models are less than 0.1 feet (Montgomery and Myers), and 0.25 feet (Tetra Tech); however, loss of contributing streamflow from Empire Gulch would increase these drawdowns to 0.15 feet and 0.3 feet, respectively.  A drawdown of 0.15 feet would increase the risk of dry conditions occurring to 3 days per year (0.9 percent), and would increase the risk of dry or extremely low flow conditions occurring to 88 days per year (24.2 percent).  A drawdown of 0.3 feet would increase the risk of dry conditions occurring to 32 days per year (8.8 percent), and would increase the risk of dry or extremely low flow conditions occurring to 283 days per year (77.5 percent).  The estimated drawdowns along Cienega Creek 1,000 years after closure for  the three models are less than 0.l feet (Montgomery), 0.2 feet (Myers), and 0.5 feet (Tetra Tech); however, loss of contributing streamflow from both Empire Gulch and Gardner Canyon would increase these drawdowns to 0.15 feet, 0.38 feet, and 0.68 feet, respectively.  A drawdown of 0.15 feet would increase the risk of dry conditions occurring to 3 days per year (0.9 percent), and would increase the risk of dry or extremely low flow conditions occurring to 88 days per year (24.2 percent).  A drawdown of 0.38 feet would increase the risk of dry conditions occurring to 125 days per year (34.1 percent), and would increase the risk of dry or extremely low flow conditions occurring to 339 days per year (92.8 percent).  A drawdown of 0.68 feet would increase the risk of dry conditions occurring to 351 days per year (96.2 percent), and would increase the risk of dry or extremely low flow conditions occurring to 354 days per year (96.9 percent).  


Highest Estimate - The highest estimated drawdown along Cienega Creek 150 years after closure is 0.35 feet (Tetra Tech), but loss of contributing streamflow from both Empire Gulch and Gardner Canyon would increase this to 0.53 feet. A drawdown of 0.53 feet would increase the risk of dry conditions occurring to 313 days per year (85.7 percent), and would increase the risk of dry or extremely low flow conditions occurring to 352 days per year (96.5 percent).  The highest estimated drawdown along Cienega Creek 1,000 years after closure is 0.5 feet (Tetra Tech), but loss of contributing streamflow from both Empire Gulch and Gardner Canyon would increase this to 0.68 feet. A drawdown of 0.68 feet would increase the risk of dry conditions occurring to 351 days per year (96.2 percent), and would increase the risk of dry or extremely low flow conditions occurring to 354 days per year (96.9 percent).


Level of Uncertainty for Upper Cienega Creek


The levels of drawdown assessed for the near-term and long-term in Upper Cienega Creek are beyond the ability of the models to accurately predict and have a high level of uncertainty. The long time frames and distance involved add a high level of uncertainty. Qualitatively, the trends for all three models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided.


Public and cooperator comments suggest that small changes in groundwater level or flow, even if dwarfed by the natural background variability, have an additive effect that could impact riparian vegetation or aquatic species during times of drought or even seasonally. This possibility was disclosed in the DEIS and remains valid.  Since the impact analysis makes use of the entire period of record on Upper Cienega Creek from 2001 to 2013, it incorporates these critical times of year.  The daily depths of water for the USGS stream gage on Cienega Creek near Sonoita are shown in figure 70 for the period 2001 to 2013. Seasonally, the lowest mean monthly streamflows tend to occur in May and June. The lowest observed depth of water during this period was zero (June 2010), when the stream actually went dry for a period of one month. Clearly, a small change in streamflow could result in loss of surface flow during these drought periods. 
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Figure 70. Depth of water in Upper Cienega Creek for period of record 2001-2013
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With respect to Gardner Canyon (Gardner Canyon reach 2 as shown in figure 67), no surface disturbance from mining facilities is located within the Upper Cienega Creek watershed upstream of the confluence with Davidson Canyon. Any contribution to perennial flows resulting from stormwater stored in shallow alluvial stream sediments would not be affected. Therefore, in assessing the potential changes to streamflow in Gardner Canyon, only the possible contribution to streamflow from the regional groundwater system is considered.


Groundwater drawdown modeled to occur at the confluence of Gardner Canyon and Cienega Creek is shown in tables 59 through 64 of the “Groundwater Quantity” resource section of this chapter. 


Level of Uncertainty for Gardner Canyon


The levels of drawdown assessed for the near-term and long-term in Gardner Canyon are beyond the ability of the models to accurately predict and have a high level of uncertainty. The long time frames and distance involved add a high level of uncertainty. Qualitatively, the trends for all three models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided. In addition, no flow or channel data exist for Gardner Canyon, and the applicability of the USGS streamgage data to represent Gardner Canyon is highly uncertain.  The streamgage data are more likely to be reasonable towards the confluence of Gardner Canyon with Cienega Creek.  Portions of Gardner Canyon farther upstream are likely more sensitive and would experience greater impacts.


While the analysis contained in this section is quantitative, it reflects predicted impacts from relatively small amounts of groundwater drawdown, often fractions of a foot, that are occurring decades, hundreds, or even a thousand years in the future.  The conclusion of groundwater experts consulted by the Coronado is that such small drawdowns are beyond the ability of these groundwater models, or any groundwater model, to accurately predict (see the “Groundwater Quantity” section in Chapter 3).  It is important to understand that the detailed predictions contained in this section are meant to inform the decision, and to show what could potentially happen if the model predictions were to occur as modeled; however, this does not change the overall uncertainty


Near-Term Impacts


Existing Baseline Conditions - Under existing baseline conditions, dry conditions occur an average of 3 days per year (0.7 percent of the time) and dry or extremely low flow conditions (defined as flow less than 0.2 feet) occur an average of 4 days per year (1.0 percent of the time).  


Lowest Estimate – The lowest estimated drawdown at Gardner Canyon 50 years after closure is less than 0.l feet (for all three models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon.


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns at Gardner Canyon 50 years after closure is less than 0.1 feet (for all three models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon.


Highest Estimate – The highest estimated drawdown at Gardner Canyon 50 years after closure is 0.15 feet (Tetra Tech). A drawdown of 0.15 feet would increase the risk of dry conditions occurring to 3 days per year (0.9 percent), and would increase the risk of dry or extremely low flow conditions occurring to 88 days per year (24.2 percent).  


Long-Term Impacts


Lowest Estimate - The lowest estimated drawdown at Gardner Canyon 150 years after closure is less than 0.l feet (for the Montgomery model). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon. The lowest estimated drawdown at Gardner Canyon 1,000 years after closure is still less than 0.1 feet (Montgomery). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Gardner Canyon. 


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns at Gardner Canyon 150 years after closure are less than 0.1 feet (Montgomery), 0.1 feet (Myers), and 0.2 feet (Tetra Tech).   A drawdown of 0.2 feet would increase the risk of dry conditions occurring to 4 days per year (1.0 percent), and would increase the risk of dry or extremely low flow conditions occurring to 146 days per year (40.1 percent).  The estimated drawdowns at Gardner Canyon 1,000 years after closure are less than 0.1 feet (Montgomery), 0.5 feet (Tetra Tech), and 2.2 feet (Myers).  A drawdown of 0.5 feet would increase the risk of dry conditions occurring to 283 days per year (77.5 percent), and would increase the risk of dry or extremely low flow conditions occurring to 352 days per year (96.3 percent).  A drawdown of 2.2 feet would increase the risk of dry conditions or extremely low flow conditions occurring to 363 days per year (99.4 percent).  


Highest Estimate - The highest estimated drawdown at Gardner Canyon 150 years after closure is 0.4 feet (Montgomery). A drawdown of 0.4 feet would increase the risk of dry conditions occurring to 146 days per year (40.1 percent), and would increase the risk of dry or extremely low flow conditions occurring to 349 days per year (95.5 percent).  


Level of Uncertainty for Gardner Canyon


The levels of drawdown assessed for the near-term and long-term in Gardner Canyon are beyond the ability of the models to accurately predict and have a high level of uncertainty. The long time frames and distance involved add a high level of uncertainty. Qualitatively, the trends for all three models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided. In addition, no flow or channel data exist for Gardner Canyon, and the applicability of the USGS streamgage data to represent Gardner Canyon is highly uncertain.  The streamgage data are more likely to be reasonable towards the confluence of Gardner Canyon with Cienega Creek.  Portions of Gardner Canyon farther upstream are likely more sensitive and would experience greater impacts.





Predicted Effect on Davidson Canyon Streamflow


Potential impacts to streamflow in lower Davidson Canyon (Davidson Canyon reach 4 as shown in figure 67) are handled in two separate ways. The available evidence suggests that the streamflow and springs arising in lower Davidson Canyon derive their water from a localized source, specifically stormflow stored in shallow alluvial stream sediments. Impacts have been analyzed assuming this source of water for lower Davidson Canyon. However, there is uncertainty with this interpretation. Therefore impacts to Davidson Canyon are also analyzed under the assumption that the streamflow and springs arising in lower Davidson Canyon are connected to the regional aquifer that would be impacted by the mine pit.


Potential Impacts based on a Shallow Alluvial Source


A detailed hydrogeologic analysis of Davidson Canyon was conducted by Tetra Tech (2010a) specifically to assess potential impacts to streamflow and springs within Davidson Canyon. Rather than using modeling, this study focused on assessing observed field data in order to determine likely impacts to perennial streamflow in lower Davidson Canyon (Tetra Tech 2010a). Based on water quality data, geological mapping and reconnaissance, observed groundwater levels, and observed flow data, Tetra Tech (2010a) drew several conclusions about the source of surface flow that begins at Reach 2 Spring and persists intermittently to the confluence of Cienega Creek. The Tetra Tech (2010a) report concludes that it is likely that Reach 2 Spring (as well as Escondido Spring, which is closer to the confluence with Cienega Creek) derives its water from ephemeral stormflows stored in the shallow alluvial stream sediments, which are then forced to the surface by bedrock constrictions of the stream channel, and that these springs are not likely connected to the regional aquifer that would be impacted by the mine pit. 


These conclusions are based on several lines of evidence. Geological conditions were observed that would be conducive to forcing shallow alluvial water to the surface in the locations of Reach 2 and Escondido Springs. In addition, isotope signatures of water from Reach 2 Spring and Escondido Spring both reflect the influence of summer precipitation, in contrast to wells in the regional aquifer, which reflect the influence of winter precipitation. Finally, this stretch of Davidson Canyon has actually been dry during the past few years, rather than being supported by perennial flow, as would be expected from a more constant regional groundwater source. 


After publication of the DEIS, the Coronado undertook further investigation of impacts to Outstanding Arizona Waters, including those of Davidson Canyon, and specifically tasked SRK Consulting to review and weigh the evidence and determine the most likely source of water for flow in Davidson Canyon (Garrett 2012h; Ugorets, Cope, and Hoag 2012). SRK Consulting concluded that while some of the available evidence was anecdotal and less than certain, the available information suggests that there is no connection between the Davidson Canyon springs and the regional aquifer. Primary lines of evidence for this conclusion included observed groundwater levels in a well located in lower Davidson Canyon and completed in bedrock, observations of Reach 2 Spring during sequential field visits, and isotopic signatures of the spring water (Ugorets, Cope, and Hoag 2012).


These studies suggest that drawdown in the regional groundwater is unlikely to affect the springs in lower Davidson Canyon. Conversely, these studies also suggest that reductions in surface flow have the potential to reduce recharge to the shallow alluvial aquifer in lower Davidson Canyon and thereby impact Reach 2 and Escondido Spring and potential base flow between those springs and Cienega Creek. Unlike Upper Cienega Creek, the proposed surface disturbance by the mine within the headwaters of the Davidson Canyon watershed would reduce surface water flows.


Modeling of changes in ephemeral surface runoff as a result of the mine activities has been conducted (Krizek 2010a, 2010b, 2010c, 2010d; Zeller 2012). Runoff in Barrel Canyon (at SR 83) would decrease by approximately 17 to 46 percent, depending on the alternative, as a result of capture of runoff by mine facilities. This change in streamflow would become less with distance downstream (Zeller 2011a). Estimated reductions in surface flow in lower Davidson Canyon (approximately 12 miles downstream) range from 4.3 to 11.5 percent (SWCA Environmental Consultants 2012d).


The surface water hydrology of the watershed suggests that modeling of reduced surface flows in lower Davidson Canyon is likely overestimated. Specifically, the estimates above are based on regression equations in an ideal watershed without consideration of channel losses. In reality, in order to recharge the stream aquifer in lower Davidson Canyon, stormflows from Barrel Canyon need to travel downstream approximately 12 miles in an ephemeral stream channel (desert wash) composed of pockets of highly transmissive sediments. Multiple studies have estimated stream losses in ephemeral stream channels, with a range between 0.3 acre-foot and more than 17,000 acre-feet of water lost per mile of ephemeral channel (Cataldo et al. 2004). Qualitatively, given the travel distance from Barrel Canyon, the recharge in lower Davidson Canyon is more likely to derive from closer tributaries, although certainly during larger flow events, contribution from Barrel Canyon could occur.


In summary, the weight of the available evidence suggests that lower Davidson Canyon is not hydraulically connected to the regional aquifer that would be impacted by the pit dewatering. Changes in surface flow and, therefore, to recharge to shallow alluvial aquifers are possible as a result of disturbance by the mine and the removal of portions of the watershed upstream. The effect of the reduction in surface flow is estimated and could reduce stormflows by 4.3 to 11.5 percent, depending on alternative, but this effect on recharge is likely to be overestimated, with the contribution being less owing to the distance downstream of the project area and substantial channel losses. Predictions of loss of recharge to the shallow alluvial aquifer have a high level of uncertainty because of the nature of the channels and the relatively great distance between the impacts from the proposed mine and lower Davidson Canyon.


Comments from cooperating agencies have suggested that the distance between the mine site and lower Davidson Canyon is not pertinent, as any losses to the shallow alluvial aquifer in Barrel Canyon and Davidson Canyon would eventually flow into lower Davidson Canyon anyway as subflow in the shallow alluvial aquifer. This is not a realistic scenario based on the actual characteristics of the channel. There are substantial stretches of stream channel with rock present at the surface and no alluvium at all (Patterson and Annandale 2012). The stream channel along Barrel Canyon and Davidson Canyon is not a continuous thread of alluvium, but rather linear pockets of alluvium separated by reaches with little or no alluvial material. This is a common occurance in southern Arizona. 


The fate of stormwater infiltrating into these pockets of alluvim would be varied. Some of the stormwater would be stored as soil moisture in the channel or channel banks, and would not infiltrate to any shallow water table. Some of the stormwater would be used by riparian vegetation, either drawing directly from a shallow water table (typical with hydroriparian vegetation like cottonwoods or willows) or from stored soil moisture (typical with xeroriparian vegetation). This stormwater would be transpired and lost to the watershed, although for a beneficial use. Some stormwater would infiltrate through alluvial materials and fractures in the bedrock, recharging the regional aquifer. It is also likely that the regional aquifer could contribute water to shallow alluvial materials in the same manner. Some stormwater would flow subsurface downstream and be forced to the surface by constrictions in the stream channel; indeed, this is likely the case for Barrel Spring in Barrel Canyon, and Reach 2 and Escondido Springs in lower Davidson Canyon.


The studies cited in the section (Cataldo et al. 2004) have not been used to try to quantify the stormwater losses. This would not be appropriate, given that these studies are not all applicable to the geology along Barrel Canyon and Davidson Canyon, and the uncertainty and range of results is so great. These studies are cited solely as an indication that stormwater losses in ephemeral channels are a physical reality and can be substantial. The effect on surface flows in lower Davidson Canyon, assuming no transmission losses at all, ranges from 4.3 to 11.5 percent; this effect should be considered a maximum possible loss to shallow alluvial aquifers in lower Davidson Canyon, with actual losses likely to be much lower.


Potential Impacts based on a Regional Source


If the assumption that the springs in lower Davidson Canyon are not connected to the regional aquifer is incorrect, an risk assessment similar to that conducted for Upper Cienega Creek, Empire Gulch, and Gardner Canyon can be used to assess potential impacts to Davidson Canyon.


Level of Uncertainty for Davidson Canyon


The levels of drawdown assessed for both the near-term and long-term in Davidson Canyon are beyond the ability of the models to accurately predict and have a high level of uncertainty. The long time frames and distance involved also add a high level of uncertainty. Qualitatively, the trends for the models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided, if the springs in lower Davidson Canyon is in connection with the regional aquifer.


While the analysis contained in this section is quantitative, it reflects predicted impacts from relatively small amounts of groundwater drawdown, often fractions of a foot, that are occurring decades, hundreds, or even a thousand years in the future.  The conclusion of groundwater experts consulted by the Coronado is that such small drawdowns are beyond the ability of these groundwater models, or any groundwater model, to accurately predict (see the “Groundwater Quantity” section in Chapter 3).  It is important to understand that the detailed predictions contained in this section are meant to inform the decision, and to show what could potentially happen if the model predictions were to occur as modeled; however, this does not change the overall uncertainty


Near-Term Impacts


Lowest Estimate – The lowest estimated drawdown at Reach 2 Spring in Davidson Canyon 50 years after closure is less than 0.l feet (for both the Montgomery and Tetra Tech models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Davidson Canyon.


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns at Reach 2 Spring 50 years after closure are 0.1 feet feet or less (for both the Montgomery and Tetra Tech models). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Davidson Canyon. 


Highest Estimate – The highest estimated drawdown at Reach 2 Spring 50 years after closure is 1.5 feet (Montgomery). If occurring and if Reach 2 Spring is in connection with the regional aquifer, in general this amount of drawdown would likely cause widespread absence of surface flow for large portions of the year. 


Long-Term Impacts


Lowest Estimate - The lowest estimated drawdown at Reach 2 Spring up to 1,000 years after closure is less than 0.l feet (Montgomery). If occurring, in general this amount of drawdown is unlikely to result in any noticeable loss of surface flow in Davidson Canyon. 


Estimate based on best-fit models – Based on the best-fit models, the estimated drawdowns at Reach 2 Spring 150 years after closure are less than 0.1 feet (Tetra Tech) and 0.3 feet (Montgomery). If occurring and if Reach 2 Spring is in connection with the regional aquifer, in general this amount of drawdown would noticeably reduce streamflows but not result in widespread absence of flow. This amount of drawdown would potentially cause reduction in the length of wet sections of or even drying of some sections. Based on the best-fit models, the estimated drawdowns at Reach 2 Spring 1,000 years after closure are 0.3 feet (Tetra Tech) and 1.0 feet (Montgomery) . If occurring and if Reach 2 Spring is in connection with the regional aquifer, in general this amount of drawdown would likely cause widespread absence of surface flow for large portions of the year. 


Highest Estimate - The highest estimated drawdown at Reach 2 Spring 150 years after closure is 3.0 feet, reaching 4.0 feet 1,000 years after closure (Montgomery). If occurring and if Reach 2 Spring is in connection with the regional aquifer, in general this amount of drawdown would likely cause widespread absence of surface flow for large portions of the year.


Level of Uncertainty for Davidson Canny


The levels of drawdown assessed for both the near-term and long-term in Davidson Canyon are beyond the ability of the models to accurately predict and have a high level of uncertainty. The long time frames and distance involved also add a high level of uncertainty. Qualitatively, the trends for the models suggest that drawdown could eventually occur; the impacts of that drawdown on streamflow could reasonably lie anywhere within the range of estimates provided, if the springs in lower Davidson Canyon is in connection with the regional aquifer.


[bookmark: _Toc350262533]Predicted Effects on Lower Cienega Creek Perennial Streamflow


The potential for reduction of perennial streamflow on Lower Cienega Creek (Cienega Creek reaches 4 and 5 as shown on Figure 67) would be driven by two factors.  Reduction of contribution from Davidson Canyon could affect reach 5, and reduction of contribution from Upper Cienega Creek could affect reaches 4 and 5.  


Based on the analysis of Davidson Canyon presented above, the same conclusions would apply to Lower Cienega Creek below the confluence with Davidson Canyon. Effects on Cienega Creek due to surface flow reduction would be minimal (see “Effect on Groundwater Discharge from Davidson Canyon” part of the “Groundwater Quantity” section of this chapter).


The difference in hydrology between Upper Cienega Creek and Lower Cienega Creek makes it difficult to determine how changes in Upper Cienega Creek would propagate downstream.  There is a geographic disconnect between the typically perennial sections of Upper Cienega Creek and Lower Cienega Creek.  Over the last decade, Lower Cienega Creek has experienced negative streamflow trends due in great part to the ongoing drought. However, over this same time period, Upper Cienega Creek has exhibited relatively little change in summer or winter baseflow. This does not indicate that Upper Cienega Creek is not an important contributor to flow to Lower Cienega Creek; rather it suggests that Lower Cienega Creek also relies on other sources of water that are more sensitive to drought.


For predicting impacts, the most conservative approach is to assume that any changes on Upper Cienega Creek driven by groundwater drawdown would propagate to Lower Cienega Creek as well, and that similar changes in perennial streamflow would be experienced downstream as well as upstream.  


Summary of Impacts to Streamflow


To summarize impacts to streamflow, it is useful to use translate the increase in risk of drying to the definitions of perennial, intermittent, and ephemeral streams.  A perennial stream exhibits flow in response to groundwater most of the year, although dry spells do occur as happened in June 2010 on Upper Cienega Creek; therefore, for the purposes of summarizing the analysis, increases in risk of drying that extend up to approximately one month would not shift the stream from perennial to intermittent.  An intermittent stream exhibits flow in response to groundwater only part of the year, typically seasonally; therefore increases in risk of drying that extend longer than one month would be considered to shift the stream from perennial to intermittent.  Ephemeral streams flow only in response to stormflow, which occurs approximately 15 days per year; therefore an increase in risk of drying that extends longer than about 350 days per year would be considered to shift the stream from perennial or intermittent to ephemeral.	Comment by Carter Jessop: What is the basis for one month?


For Empire Gulch, the lowest estimates of drawdown would not change the perennial nature of the stream up to as modeled at 150 years after closure, but the stream would be ephemeral as modeled at by 1,000 years after closure.


For Empire Gulch, estimates of drawdown for best-fit models are mixed.  Two of the best-fit models indicate the perennial nature of the stream would not change as modeled at up to 150 years after closure.  One of the best-fit models indicates the stream would be intermittent as modeled at by 50 years after closure and ephemeral as modeled at by 150 years after closure.  All three best-fit models indicate the stream would be ephemeral as modeled at by 1,000 years after closure.


For Empire Gulch, the highest estimates of drawdown indicate a change from perennial to ephemeral stream as modeled at by 50 years after closure.


For Upper Cienega Creek, the lowest estimates of drawdown would not change the perennial nature of the stream, even up to 1,000 years after closure.


For Upper Cienega Creek, estimates of drawdown for best-fit models would not change the perennial nature of the stream as modeled at up to 150 years after closure.  As modeled at At 1,000 years after closure, results are mixed, with one model indicating a perennial stream, one model indicating an intermittent stream, and one model indicating an ephemeral stream.


For Upper Cienega Creek, the highest estimates of drawdown would not change the perennial nature of the stream as modeled at up to 50 years after closure, but the stream would be intermittent by 150 years after closure and ephemeral as modeled at by 1,000 years after closure.


For Lower Cienega Creek, the same impacts experienced on Upper Cienega Creek are assumed to propagate downstream and be experienced on Lower Cienega Creek as well.


For Gardner Canyon, the lowest estimates of drawdown would not change the perennial nature of the stream, even up to 1,000 years after closure.


For Gardner Canyon, estimates of drawdown for best-fit models would not change the perennial nature of the stream as modeled at up to 150 years after closure.  At As modeled at 1,000 years after closure, results are mixed, with one model indicating a perennial stream, one model indicating an intermittent stream, and one model indicating an ephemeral stream.


For Gardner Canyon, the highest estimates of drawdown would not change the perennial nature of the stream as modeled atup to 50 years after closure.  At 150 years after closure, the stream would be intermittent, and as modeled at by 1,000 years after closure, the stream would be ephemeral.


The weight of the available evidence suggests that lower Davidson Canyon is not hydraulically connected to the regional aquifer that would be impacted by the pit dewatering. Changes in surface flow and, therefore, to recharge to shallow alluvial aquifers are possible as a result of disturbance and the removal of portions of the watershed upstream by mining activities. There would be an estimated reduction in surface flow of 4.3 to 11.5 percent, depending on the alternative, but a similar effect on recharge is likely to be overpredicted because of the distance downstream of the project area and the high channel transmission losses. 


[bookmark: _Toc350262534]Indirect Effect on Water Quality due to Streamflow Depletion	Comment by Carter Jessop: Laura Bose?


As noted, the risk of drying (i.e., shifting the nature of flow from perennial to intermittent or ephemeral) is only one of the negative outcomes that can occur from impact of drawdown along Upper Cienega Creek, Empire Gulch, and Gardner Canyon.  Extremely low-flow conditions can also have an effect, primarily due to potential changes in water quality.


Under existing conditions, Upper Cienega Creek seasonally experiences depths of flow as low as about 0.3 feet during May and June.  As the amount of flow in the stream decreases, water temperatures can increase, dissolved oxygen can become depleted, and nutrient loads can become more concentrated.  The exact amount of change in water quality can’t be easily quantified, but down to depths of 0.3 feet the water quality would remain within the seasonal variation experienced under existing conditions.


The risk of extremely low-flow conditions (0.2 feet or less) has been quantified.  While the analysis contained in this section is quantitative, it reflects predicted impacts from relatively small amounts of groundwater drawdown, often fractions of a foot, that are occurring decades, hundreds, or even a thousand years in the future.  The conclusion of groundwater experts consulted by the Coronado is that such small drawdowns are beyond the ability of these groundwater models, or any groundwater model, to accurately predict (see the “Groundwater Quantity” section in Chapter 3).  It is important to understand that the detailed predictions contained in this section are meant to inform the decision, and to show what could potentially happen if the model predictions were to occur as modeled; however, this does not change the overall uncertainty


Under these conditions water quality would continue to deteriorate and would reach levels not typically experienced in the stream.  Note that the impacts described below do not include any periods when the stream has been predicted to be ephemeral (see “Effects on Perennial Streamflow” part of this resource section).


For Empire Gulch, the lowest estimates of drawdown indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change.


For Empire Gulch, estimates of drawdown for best-fit models mostly indicate a substantial increase in the risk of extremely low-flow conditions and degraded water quality starting as early as 50 years after closure, increasing from an average of 4 days per year to at least 146 days per year, although one model indicates no changes at 50 years after closure.  By 150 years after closure, substantial portions of the year (283 days per year) would be experiencing low-flow conditions and degraded water quality.


For Upper Cienega Creek, the lowest estimates of drawdown indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change up to 150 years after closure.  At 1,000 years after closure, the risk increases somewhat from an average of 4 days per year under existing conditions to 88 days per year.  These days would occur seasonally during the summer.


For Upper Cienega Creek, estimates of drawdown for best-fit models indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change up to 50 years after closure.  At 150 years after closure, the risk increases from an average of 4 days per year under existing conditions to anywhere from 88 to 283 days per year.  At 1,000 years after closure, the risk increases to anywhere from 88 to nearly the whole year (339 days).


For Upper Cienega Creek, the highest estimates of drawdown indicate a substantial increase in the risk of extremely low-flow conditions and degraded water quality starting as early as 50 years after closure, increasing from an average of 4 days per year to  146 days per year, and eventually to nearly the whole year (352 days) by 150 years after closure.


For Gardner Canyon, the lowest estimates of drawdown indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change.


For Gardner Canyon, estimates of drawdown for best-fit models indicate that the risk of extremely low-flow conditions and degraded water quality occurring does not change up to 50 years after closure.  At 150 years after closure results are mixed, indicating anywhere from no change in risk up to an increase to146 days of extremely low-flow conditions and degraded water quality.  At 1,000 years after closure results remain mixed, indicating anywhere from no change in risk up to nearly the whole year (352 days).


For Gardner Canyon, the highest estimates of drawdown indicate an increase in the risk of extremely low-flow conditions and degraded water quality starting as early as 50 years after closure, increasing from an average of 4 days per year to 88 days per year, and eventually to nearly the whole year (349 days) by 150 years after closure.








Indirect Effect on Riparian Vegetation


The direct disturbance of xeroriparian vegetation present in onsite washes varies by alternative and is presented by alternative later in this section. This section addresses the indirect effects on riparian vegetation beyond the surface disturbance within the project area, owing either to changes in stormwater runoff or to changes in groundwater levels. The analysis contained in this section depends upon the quantitative assessment provided earlier in this chapter. That assessment was based upon predicted impacts from relatively small amounts of groundwater drawdown, often fractions of a foot, that are occurring decades, hundreds, or even a thousand years in the future.  The conclusion of groundwater experts consulted by the Coronado is that such small drawdowns are beyond the ability of these groundwater models, or any groundwater model, to accurately predict (see the “Groundwater Quantity” section in Chapter 3).  It is important to understand that the detailed predictions contained in this section are meant to inform the decision, and to show what could potentially happen if the model predictions were to occur as modeled; however, this does not change the overall uncertainty.


[bookmark: _Toc350262535]Predicted Effect on Riparian Vegetation in Empire Gulch


Hydroriparian habitat is present. An estimated 407 acres has been mapped as hydroriparian habitat and may be affected. Xeroriparian habitat is also present but is unlikely to be affected.


Lowest Estimate – In the near term, the lower estimates of groundwater drawdown (0.1 feet) would not be likely to result in any changes to riparian vegetation or impacts to aquatic vegetation. In the long term, the lower estimates of groundwater drawdown (2.3 feet) would be unlikely to cause widespread mortality or transition from hydroriparian to xeropriarian habitat, since many of these species can still access water several feet below ground surface. Cottonwood/willow forest would experience stress due to deeper groundwater availability, including decrease in canopy height and vegetation volume. Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. In the long term, wetland complexes within the hydroriparian zone would likely experience drying and mortality of obligate wetland plants, and aquatic vegetation would experience widespread mortality.


Estimate based on best-fit models – In the near term, the estimates of groundwater drawdown based on the best-fit models (0.2 feet) would not be likely to result in any changes to riparian vegetation. In the long term, the estimates of groundwater drawdown based on the best-fit models  (4.3 feet) would contribute to mortality and transition from hydroriparian to xeroriparian habitat. Cottonwood/willow forest would experience increased mortality rates, decrease in canopy height and vegetation volume, and the transition from cottonwood/willow forest to deeper rooted tamarisk or mesquite would be encouraged. Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. In the long term, wetland complexes within the hydroriparian zone would likely experience drying and mortality of obligate wetland plants, and aquatic vegetation would experience widespread mortality.


Highest Estimate – In the near term, the higher estimate of groundwater drawdown (1.8 feet) would be unlikely to cause widespread mortality or transition from hydroriparian to xeroriparian habitat, but cottonwood/willow forest would experience stress due to deeper groundwater availability, including decrease in canopy height and vegetation volume. Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. In the long term, the higher estimate of groundwater drawdown (6.0 feet) would contribute to mortality and transition from hydroriparian to xeroriparian habitat. Cottonwood/willow forest would experience increased mortality rates, decrease in canopy height and vegetation volume, and the transition from cottonwood/willow forest to deeper rooted tamarisk or mesquite would be encouraged. Herbaceous perennials (bulrush, cattail, grasses) and annuals would experience mortality and reduced abundance. In the near term and long term, wetland complexes within the hydroriparian zone would likely experience drying and mortality of obligate wetland plants, and aquatic vegetation would experience widespread mortality.


[bookmark: _Toc350262538]Predicted Effect on Riparian Vegetation in Cienega Creek (Reaches 1 through 5)


Lowest Estimate – The lower estimates of groundwater drawdown (less than 0.1 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure .


Estimate based on best-fit models – The estimates of groundwater drawdown based on the best-fit models (up to 0.5 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure. 


Highest Estimate – The higher estimate of groundwater drawdown (up to 0.8 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure. 


[bookmark: _Toc350262541]Predicted Effect on Riparian Vegetation in Gardner Canyon (Reaches 1 and 2)


Lowest Estimate – The lower estimates of groundwater drawdown (less than 0.1 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure .


Estimates based on best-fit models  – The estimates of groundwater drawdown based on best-fit models (up to 0.5 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure. 


Highest Estimate – The higher estimate of groundwater drawdown (up to 0.8 feet) would not be likely to result in any changes to riparian vegetation, even up through 1,000 years after mine closure.


[bookmark: _Toc350262542]Predicted Effect on Riparian Vegetation in Davidson Canyon (Reach 1)


[bookmark: _Toc350262543]Predicted Hydrologic Changes


This reach of Davidson Canyon is upstream of the confluence with Barrel Canyon. No changes in surface flow are expected to occur.


Drawdown in the regional aquifer is predicted to range from 10 to 100 feet in this location; however, this reach of Davidson Canyon is primarily xeroriparian with pockets of mesoriparian vegetation. Some of this vegetation may rely on groundwater but would most likely be relying on shallow alluvial groundwater, as there are no indications of perennial or intermittent flow in this reach and no extensive hydroriparian or mesoriparian galleries. No change would be expected to occur with shallow alluvial groundwater.


[bookmark: _Toc350262544]Expected Effects on Riparian Vegetation


No areas of riparian vegetation associated with this reach of Davidson Canyon would be expected to be impacted based on the hydrologic changes described above.


[bookmark: _Toc350262545]Predicted Effect on Riparian Vegetation in Davidson Canyon (Reach 2)


[bookmark: _Toc350262546]Predicted Hydrologic Changes


As with Reach 1 of Davidson Canyon, drawdown in the regional aquifer is predicted (ranging from 5 to 10 feet). However, there are no indications of connection of this reach to regional groundwater. 


On the other hand, changes in surface flow can be estimated to occur along this reach and would range from 13.1 to 34.8 percent (SWCA Environmental Consultants 2012d). This reach is close enough to the mine disturbance in Barrel Canyon that this prediction has a relatively high level of certainty. This change in surface flow may reduce the amount of stormwater recharging the shallow alluvial aquifer and, therefore, the amount available for riparian habitat.


[bookmark: _Toc350262547]Expected Effects on Riparian Vegetation


This reach of Davidson Canyon is characterized as xeroriparian habitat with pockets of mesoriparian habitat; these pockets of mesoriparian habitat may be supported by shallow alluvial groundwater. Pockets of mesoriparian habitat may experience reduced recruitment, increased mortality rates, decreased canopy height and vegetation volume, and potentially a transition to deeper rooted species such as tamarisk or mesquite. An estimated 502 acres has been mapped by Pima County as hydroriparian habitat along this reach (although reinterpreted for this analysis as xeroriparian with pockets of mesoriparian) and may be affected. The acreage that may be affected (502 acres) is less than that shown for Davidson Canyon Reach 2 in table 110 (570 acres), as some of the riparian areas along adjoining tributaries are unlikely to be affected by reductions in surface flow.


The major xeroriparian species present are adapted to cyclical climatic conditions and do not rely on groundwater. Effects on this xeroriparian habitat, from less water availability and reduced flood disturbance, could vary greatly, from reduced vegetation volume to mortality of individuals, but a complete loss of xeroriparian habitat is unlikely. 


[bookmark: _Toc350262548]Predicted Effect on Riparian Vegetation in Davidson Canyon (Reaches 3 and 4)


[bookmark: _Toc350262549]Predicted Hydrologic Changes


While historically some perennial or intermittent streamflow has occurred in Reach 4 of Davidson Canyon, as analyzed earlier in this section, the water sources in lower Davidson Canyon are unlikely to be connected with the regional aquifer or to experience changes owing to drawdown in that aquifer.


Changes in surface flow can be estimated to occur along these reaches and would range from 4.3 to 11.5 percent (SWCA Environmental Consultants 2012d); these changes theoretically could affect recharge to the shallow alluvial aquifer. However, these reaches are a great distance downstream, and as previously discussed, given the travel distance from Barrel Canyon, the recharge in lower Davidson Canyon is more likely to derive from closer tributaries, although certainly during larger flow events contribution from Barrel Canyon could occur. The effect on recharge is likely to be overestimated, with the contribution being less owing to the distance downstream of the project area and substantial channel losses. Predictions of losses to recharge to the shallow alluvial aquifer and therefore loss of water available to support riparian vegetation have a high level of uncertainty.


[bookmark: _Toc350262550]Expected Effects on Riparian Vegetation


Reach 3 of Davidson Canyon consists of xeroriparian habitat with pockets of mesoriparian habitat that may be supported by shallow alluvial groundwater. The major xeroriparian species present are adapted to cyclical climatic conditions and do not rely on groundwater. Effects on this xeroriparian habitat from less water availability and reduced flood disturbance are unlikely, given the expected reduction in flow. 


Pockets of mesoriparian habitat are similarly unlikely to experience effects, given the unlikely effects on recharge of the alluvial aquifer.


Reach 4 of Davidson Canyon has been classified as hydroriparian habitat. Similarly, this habitat is unlikely to experience effects, given the unlikely effects on recharge of the alluvial aquifer.


[bookmark: _Toc350262551]Predicted Effect on Riparian Vegetation in Barrel Canyon (Reaches 1 and 2)


[bookmark: _Toc350262552]Predicted Hydrologic Changes


Drawdown in the regional aquifer is predicted to range from 10 to 100 feet in this location; however, this reach of Barrel Canyon is primarily xeroriparian with pockets of mesoriparian vegetation. Some of this vegetation may rely on regional groundwater but is most likely relying on shallow alluvial groundwater, as there are no indications of perennial or intermittent flow in this reach and no extensive hydroriparian or mesoriparian galleries. 


The primary hydrologic changes along Barrel Canyon would be the result of a reduction in surface runoff, which with high certainty would range from 17.2 to 45.8 percent. Even for the Barrel Alternative, for which stormwater management was redesigned to maximize downstream flow, this percentage only reflects the postclosure reduction in flow, and greater effects would be felt generally in the first 10 years of the mine life (up to a 30 to 40 percent reduction) before concurrent reclamation is established that allows more water to flow to the downstream watershed. The reduction in runoff would persist in the long term, even after final reclamation and closure, as some portions of the watershed would be permanently cut off. 


[bookmark: _Toc350262553]Expected Effects on Riparian Vegetation


These reaches of Barrel Canyon are considered xeroriparian habitat with pockets of mesoriparian habitat. The primary concern is not the reduction in recharge of a shallow alluvial aquifer, as the major xeroriparian and mesoriparian species present are adapted to cyclical climatic conditions and do not rely on groundwater. Instead, the decrease in overall water availability in general would result in changes in riparian vegetation. These changes are difficult to quantify. Unlike hydroriparian species and the extensive studies on the San Pedro River and elsewhere, changes in xeroriparian vegetation as a result of water availability have not been greatly studied. In general, water availability does not necessarily change the species makeup of xeroriparian habitat but reduces the overall vitality, extensiveness, and health. These effects are quite easy to observe; overall water availability is the sole difference between the four classes of xeroriparian habitat defined and mapped by Pima County. 


Effects on this xeroriparian habitat from less water availability and reduced flood disturbance could vary greatly, from reduced vegetation volume to mortality of individuals. A complete loss of xeroriparian habitat is unlikely, but a transition from high quality xeroriparian habitat to lesser quality xeroriparian habitat is highly likely in these reaches of Barrel Canyon. A total of 162 acres of riparian habitat has been mapped along these reaches that may be affected. The acreage that may be affected (162 acres) is less than that shown for Barrel Canyon Reaches 1 and 2 in table 110 (205 acres), as some of the riparian areas along adjoining tributaries are unlikely to be affected by reductions in surface flow.


Monitoring Intended to Assess Potential Streamflow Impacts


In consideration of the uncertainty associated with predicting long-term impact to streamflow, three monitoring components have been incorporated into the “Mitigation and Monitoring Plan” (see appendix B for full details). The monitoring includes:


· Monitoring to determine impacts from pit dewatering on downstream sites in Barrel and Davidson Canyons (FS-BR-20). Monitoring would be conducted of surface water, alluvial groundwater, and deeper groundwater at sites in Barrel and Davidson Canyons. Several locations have already been installed and are being actively monitored, whereas others would require access from landowners. 


· Periodic validation and rerun of groundwater model throughout life of mine (FS-BR-25). This measure would involve basic data collection of water levels, meteorological data, and water balance components, which would allow for the predictions of groundwater impacts to be revised based on actual hydrologic observations. Specific wells to be monitored are listed in appendix B.	Comment by Carter Jessop: We appreciate this monitoring component, but wonder what would happen if, with the addition of new data, the model rerun indicated that the project would have greater impacts that previously predicted? Is there a contingency or is this measure simply for understanding future consequences?


· Continued operation and data gathering of USGS flow gage that would provide data for surface waterflows downstream of the mine site (RC-SW-01). Rosemont Copper would annually fund the USGS to operate and maintain the existing flow gage at Barrel Canyon.


[bookmark: _Toc350262554]Context for Effects on Empire Gulch and Cienega Creek


Empire Gulch





The potential impacts to Empire Gulch described above describe the changes to the natural environment, specifically changes that would occur in the type of vegetation and habitat in Empire Gulch, and the potential transition of the stream from perennial to ephemeral.  Those impacts would also have more widespread effects on the human environment in Empire Gulch.  





The historic Empire Ranch has been a working cattle ranch since the 1860s, and in 1976 was listed on the National Register of Historic Places.  In the 1980s public support developed to preserve the ranch and its natural resources in their pristine condition, which culminated in 1988 with a series of land exchanges that placed the property into public ownership under the administration of the BLM.  Located in the heart of Empire Gulch and the Las Cienegas National Conservation Area, Empire Ranch is still a draw for the historic importance of the ranch itself and the natural beauty of the area.  Ranching continues, as well as recreation activities, public events, and ongoing efforts to preserve and enhance the natural resources in this area. In 1997 the Empire Ranch Foundation was established as a private non-profit organization to work with the BLM to develop private support to preserve the ranch buildings and enhance the educational and recreational opportunities it offers to the general public.





There is great uncertainty with the predictions about how much, where, and how fast groundwater drawdown might occur from dewatering associated with the mine pit.  Based on the best available science as described in this resource section, impacts to Empire Gulch are more certain to occur than those to other perennial streams and most scenarios indicate that effects would be seen within 50 years of closure of the mine.  These effects would gradually increase over time, likely affecting flow at the springs in Empire Gulch, streamflow within the Empire Gulch channel, and the riparian gallery present along the channel.  No mitigation measures are proposed that would directly offset the impacts predicted to occur along Empire Gulch.





These changes over time would not affect the historic nature of Empire Ranch, the ranch buildings, or likely even the continuing ranching operations.  However, the eventual absence of free-flowing water, the loss of large trees, and the transition into a drier desert wash like that farther upstream would cause a substantial change to the character of Empire Ranch and the natural setting that is currently enjoyed at the Ranch.  This would represent a loss of some of the characteristics for which Empire Ranch was preserved and protected.


Cienega Creek


Cienega Creek extends from its headwaters near Sonoita approximately 36 miles downstream, flowing through both the Las Cienegas National Conservation Area and the Cienega Creek Natural Preserve. Throughout much of this length Cienega Creek exhibits perennial or intermittent streamflow, and an extensive gallery of cottonwood and willow is supported along the Creek.  In addition, the floodplain of Cienega Creek contains the remnants of once-extensive cienegas, or areas of shallow groundwater and wetland complexes.





Cienega Creek is noted for both scenic beauty and ecological significance. It forms an important connection for wildlife movement between sky islands in southern Arizona.  It is one of the few remaining examples of a desert riparian community, exhibiting a high level of plant diversity in a relatively small geographic area.  Pima County notes that the habitat along Cienega Creek supports over 280 native species of mammals, birds, reptiles, amphibians, fish and insects that either reside in or frequently visit the Preserve, over 150 species of birds, and provides habitat for neo-tropical migratory birds, which seasonally utilize the area for nesting. The presence of perennial stream flow supports native frog and fish populations, including threatened and endangered species.





The ecological, recreation, and cultural importance of Cienega Creek is tied irrevocably to its hydrology.  Cienega Creek is valuable because it is a perennial riparian corridor.  Predictions of impact to Cienega Creek are less certain than those for Empire Gulch, and encompass a wide range of possibilities, from no impact at all, to extensive dewatering and drying. The timing is also uncertain, with possible changes occurring many decades or hundreds of years in the future.  Changes in the hydrology severe enough to cause dewatering of Cienega Creek are one possible outcome of the mine, and the likelihood of mine effects becoming severe enough to dewater Cienega Creek also increases with climate change and increased groundwater demand within the basin. If these severe effects were to occur, much of the value of Cienega Creek for recreation, wildlife habitat, scenic beauty, and cultural importance would be lost.


Effect on Outstanding Arizona Waters	Comment by Carter Jessop: Laura Bose?


Seven criteria are assessed to analyze potential impacts to Outstanding Arizona Waters: changes in perennial streamflow; change in groundwater quality; change in surface water quality and ability to meet wadeable, perennial standards; change in riparian vegetation; change in geomorphology; and change in subflow. These are summarized in table 111 for the Outstanding Arizona Water reaches of lower Davidson Canyon and lower Cienega Creek and table 113 for the Outstanding Arizona Water reaches of upper Cienega Creek.


[bookmark: _Toc350262555]Davidson Canyon and Lower Cienega Creek


Potential impacts to each of the seven assessment criteria for Outstanding Arizona Waters are summarized in table 111 for Davidson Canyon and Lower Cienega Creek. Each assessment criterion is also further described below.


[bookmark: _Toc360530197]Table 111. Potential to affect Outstanding Arizona Water in Davidson Canyon and Lower Cienega Creek


			Criteria


			EIS Resource Section 
that Contains Analysis


			Summary of Impacts





			Perennial Streamflow


			Seeps, Springs, and Riparian Areas


			Possible 4.3 to 11.5% reduction in recharge of alluvial aquifer from surface flow; impacts muted by distance flow has to travel from site to downstream; prediction has high level of uncertainty. Perennial flow in lower Davidson Canyon not occurring at present and has not occurred for several years; unlikely to be affected by changes in recharge; no impacts predicted.





			Groundwater Quality


			Groundwater Quality and Geochemistry


			Seepage does not exceed any aquifer water quality standards; no impacts predicted.





			Surface Water Quality


			Surface Water Quality and Seeps, Springs, and Riparian Areas


			Predicted runoff water quality from waste rock and soil cover meets surface water quality standards in Barrel Canyon, or standards are already exceeded. Full analysis of antidegradation standards and compliance with surface water standards in the OAW reaches of Davidson Canyon and Cienega Creek are not possible. However, screening analysis suggests that molybdenum and sulfate may be elevated in mine stormwater runoff, but are likely to be mitigated in part by several mitigations including waste rock segregation requirements.





			Riparian Vegetation


			Seeps, Springs, and Riparian Areas


			No changes in riparian vegetation expected.





			Geomorphology


			Surface Water Quality


			Sediment loads in system would change, but geomorphology of stream channel is unlikely to change; scour/aggradation changes to Outstanding Arizona Water highly unlikely.





			Subflow (for Lower Cienega Creek)


			Groundwater Quantity


			Contribution of Davidson Canyon subflow to Cienega Creek estimated at 8 to 24%; possible 4.3 to 11.5% reduction in recharge of Davidson Canyon alluvial aquifer from surface flow; these impacts muted by distance flow has to travel from site to downstream; therefore, prediction has high level of uncertainty. Cumulatively, possible reduction in flow in Lower Cienega Creek owing to reduction in subflow from Davidson Canyon is minimal.





			Ability to Meet Anti-Degradation Standards and Wadeable, Perennial Standards


			Seeps, Springs, and Riparian Areas; Surface Water Quality


			Discussed in detail below.








[bookmark: _Toc350262556]Ability to Meet Antidegradation Standards	Comment by Carter Jessop: Laura Bose?


Predicted water quality for stormwater runoff in Barrel Canyon is discussed in the “Surface Water Quality” resource section, as are all known existing water quality data for Davidson Canyon, Lower Cienega Creek, and Barrel Canyon. 


Direct comparison of predicted water quality from waste rock runoff (see “Surface Water Quality” resource section) to the existing water quality in Davidson Canyon and Lower Cienega Creek is problematic and not appropriate, given that the Outstanding Arizona Water portion of Davidson Canyon is more than 12 miles downstream in the watershed and the contribution from the mine site would represent only a portion of the runoff reaching the Outstanding Arizona Water, and more importantly because there are no known stormwater samples available for either Davidson Canyon or Lower Cienega Creek. All known water quality samples are for baseflow, not storm flow. 
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Because there are no known stormwater samples from anywhere within the Davidson Canyon watershed, except those collected by Rosemont Copper in Barrel Canyon, it is impossible to conduct a full analysis of whether the mine would degrade water quality in the OAW segments of Davidson Canyon and Lower Cienega Creek. Furthermore, based on discussions with ADEQ on preliminary drafts of the FEIS it was made clear to the Coronado that the responsibility and jurisdiction for assessing whether the mine meets anti-degradation criteria lies with ADEQ, and this assessment has not yet been conducted by that agency. However, in order to perform a “hard look” as required under NEPA, the Forest determined that a screening level analysis could be conducted with available data to identify potential constituents that could be elevated by the runoff from the waste rock facility. 
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[bookmark: _Toc360530198]Table 112. Summary of screening analysis to identify potential problem constituents in mine runoff


			


			Average of Existing Water Quality in Barrel Canyon and Tributaries (mg/L)


			Predicted Runoff Water Quality from Waste Rock (mg/L)


			Predicted Runoff Water Quality from Soil Cover (mg/L)


			Pre-Mine Prediction of Watershed Water Quality (mg/L)*


			Post-Mine Prediction of Watershed Water Quality using Waste Rock Runoff
(mg/L)**


			Percent Difference between Pre- and Post-Mine Watershed Water Quality***


			Post-Mine Prediction of Watershed Water Quality using Soil Cover Runoff (mg/L)**


			Percent Difference between 
Pre- and Post-Mine Watershed Water Quality***





			Aluminum (dissolved)


			0.4248


			0.2050


			0.4870


			0.4248


			0.3918


			-8%


			0.4341


			2%





			Aluminum (total)


			87.14


			0.2050


			0.4870


			87.14


			74.10


			-15%


			74.14


			-15%





			Antimony (dissolved)


			0.0240


			0.0100


			0.0052


			0.0240


			0.0219


			-9%


			0.0212


			-12%





			Antimony (total)


			0.0436


			0.0100


			0.0052


			0.0436


			0.0386


			-12%


			0.0379


			-13%





			Arsenic (dissolved)


			0.0161


			0.0130


			0.0335


			0.0161


			0.0157


			-3%


			0.0187


			16%





			Arsenic (total)


			0.1123


			0.0130


			0.0335


			0.1123


			0.0974


			-13%


			0.1005


			-11%





			Barium (dissolved)


			0.0783


			0.0071


			0.0047


			0.0783


			0.0676


			-14%


			0.0672


			-14%





			Barium (total)


			1.1623


			0.0071


			0.0047


			1.1623


			0.9890


			-15%


			0.9886


			-15%





			Beryllium (dissolved)


			0.0084


			0.0010


			0.0010


			0.0084


			0.0072


			-13%


			0.0072


			-13%





			Beryllium (total)


			0.0123


			0.0010


			0.0010


			0.0123


			0.0106


			-14%


			0.0106


			-14%





			Cadmium (dissolved)


			0.0058


			0.0010


			0.0010


			0.0058


			0.0051


			-12%


			0.0051


			-12%





			Cadmium (total)


			0.0238


			0.0010


			0.0010


			0.0238


			0.0204


			-14%


			0.0204


			-14%





			Calcium (dissolved)


			25.24


			16.42


			6.6


			25.24


			23.92


			-5%


			22.44


			-11%





			Calcium (total)


			214.9


			16.42


			6.6


			214.9


			185.1


			-14%


			183.7


			-15%





			Chloride (dissolved)


			2.804


			0.9630


			0.5357


			2.804


			2.528


			-10%


			2.463


			-12%





			Chloride (total)


			5.679


			0.9630


			0.5357


			5.679


			4.972


			-12%


			4.907


			-14%





			Chromium (dissolved)


			0.0136


			0.0030


			0.0030


			0.0136


			0.0120


			-12%


			0.0120


			-12%





			Chromium (total)


			0.1105


			0.0030


			0.0030


			0.1105


			0.0944


			-15%


			0.0944


			-15%





			Copper (dissolved)


			0.0331


			0.0085


			0.0067


			0.0331


			0.0294


			-11%


			0.0291


			-12%





			Copper (total)


			2.947


			0.0085


			0.0067


			2.947


			2.507


			-15%


			2.506


			-15%





			Fluoride (dissolved)


			0.2500


			0.3316


			0.2063


			0.2500


			0.2622


			5%


			0.2434


			-3%





			Fluoride (total)


			0.2163


			0.3316


			0.2063


			0.2163


			0.2336


			8%


			0.2148


			-1%





			Iron (dissolved)


			0.1418


			0.1638


			0.2433


			0.1418


			0.1451


			2%


			0.1570


			11%





			Iron (total)


			102.7


			0.1638


			0.2433


			102.7


			87.3


			-15%


			87.33


			-15%





			Lead (dissolved)


			0.0235


			0.0048


			0.0151


			0.0235


			0.0207


			-12%


			0.0222


			-5%





			Lead (total)


			0.8837


			0.0048


			0.0151


			0.8837


			0.7519


			-15%


			0.7534


			-15%





			Magnesium (dissolved)


			1.990


			1.064


			0.8167


			1.990


			1.851


			-7%


			1.814


			-9%





			Magnesium (total)


			47.89


			1.064


			0.8167


			47.89


			40.86


			-15%


			40.83


			-15%





			Manganese (dissolved)


			0.3406


			0.0069


			0.1610


			0.3406


			0.2905


			-15%


			0.3136


			-8%





			Manganese (total)


			6.131


			0.0069


			0.1610


			6.131


			5.212


			-15%


			5.235


			-15%





			Mercury (dissolved)


			0.0001


			0.0002


			0.0101


			0.0001


			0.0002


			9%


			0.0016


			1050%





			Mercury (total)


			0.0007


			0.0002


			0.0101


			0.0007


			0.0006


			-10%


			0.0021


			201%





			Molybdenum (dissolved)


			0.0172


			0.0405


			0.0117


			0.0172


			0.0207


			20%


			0.0164


			-5%





			Molybdenum (total)


			0.0178


			0.0405


			0.0117


			0.0178


			0.0212


			19%


			0.0169


			-5%





			Nickel (dissolved)


			0.2966


			0.0050


			0.0050


			0.2966


			0.2529


			-15%


			0.2529


			-15%





			Nickel (total)


			0.6783


			0.0050


			0.0050


			0.6783


			0.5773


			-15%


			0.5772


			-15%





			Nitrate + Nitrite (total, as N)


			1.704


			0.031


			Not sampled


			1.704


			1.453


			-15%


			Not sampled


			Not sampled





			Potassium (dissolved)


			4.795


			2.934


			1.503


			4.795


			4.515


			-6%


			4.301


			-10%





			Potassium (total)


			28.46


			2.934


			1.503


			28.46


			24.63


			-13%


			24.42


			-14%





			Selenium (dissolved)


			0.0140


			0.0200


			0.0200


			0.0140


			0.0149


			6%


			0.0149


			6%





			Selenium (total)


			0.9864


			0.0200


			0.0200


			0.9864


			0.8414


			-15%


			0.8414


			-15%





			Silver (dissolved)


			0.0090


			0.0025


			0.0025


			0.0090


			0.0080


			-11%


			0.0080


			-11%





			Silver (total)


			2.714


			0.0025


			0.0025


			2.714


			2.307


			-15%


			2.307


			-15%





			Sodium (dissolved)


			2.518


			4.167


			6.1


			2.518


			2.765


			10%


			3.055


			21%





			Sodium (total)


			7.008


			4.167


			6.1


			7.008


			6.582


			-6%


			6.872


			-2%





			Sulfate (dissolved)


			4.475


			33.126


			1.98


			4.475


			8.773


			96%


			4.101


			-8%





			Sulfate (total)


			7.793


			33.126


			1.98


			7.793


			11.593


			49%


			6.921


			-11%





			Thallium (dissolved)


			0.0136


			0.0082


			0.0028


			0.0136


			0.0128


			-6%


			0.0120


			-12%





			Thallium (total)


			0.0328


			0.0082


			0.0028


			0.0328


			0.0291


			-11%


			0.0283


			-14%





			Total Dissolved Solids


			194.68


			78.41


			Not sampled


			194.68


			177.24


			-9%


			Not sampled


			Not sampled





			Zinc (dissolved)


			0.0697


			0.0058


			0.0066


			0.0697


			0.0601


			-14%


			0.0602


			-14%





			Zinc (total)


			2.202


			0.0058


			0.0066


			2.202


			1.873


			-15%


			1.873


			-15%








Notes: 


Bold numbers indicate that the screening analysis suggests a significant increase in post-mine concentrations (greater than a 10 percent change)


* No stormwater quality samples have been identified anywhere within the Davidson Canyon watershed, except for those samples collected by Rosemont Copper in Barrel Canyon and its tributaries. Therefore, the pre-mine watershed water quality can only be estimated by using these water quality samples.


** Post-mine water quality is estimated by using a weighted average, with 15% contribution from the predicted runoff from the waste rock or soil cover, and 85% contribution from the existing water quality in Barrel Canyon, which is assumed to be representative of the watershed as a whole for lack of other stormwater samples.


*** Negative numbers indicate water quality is improved from existing conditions; positive numbers indicate water quality is degraded from existing conditions.


 (
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Results from the screening analysis are summarized in Table 112 and described more fully in the record (SWCA Environmental Consultants 2013k). Two scenarios are assessed, corresponding to the two scenarios assessed in the “Surface Water Quality” resource section: runoff from waste rock, and runoff from soil cover. Based on the screening analysis, concentrations of most constituents actually are predicted to decrease under post-mine conditions. Concentrations of several other constituents are suggested to increase, including total and dissolved fluoride, dissolved aluminum, dissolved selenium, and dissolved sodium; these increases are less than ten percent and may not be considered significant given the relatively large uncertainty associated with this analysis. The screening analysis for runoff from waste rock indicates that two constituents may be elevated in mine runoff at levels that suggest they could present anti-degradation problems: total and dissolved molybdenum, and total and dissolved sulfate. The screening analysis for runoff from soil cover suggests molybdenum and sulfate would not be elevated, but that dissolved arsenic, dissolved iron, dissolved sodium could present anti-degradation problems. In addition, dissolved and total mercury is substantially higher; this is driven by the results from a single soil sample, but it still indicates a potential for anti-degradation. The actual runoff water quality would be predicted to be a mix of these two estimates.	Comment by Carter Jessop: ?


As noted in the “Surface Water Quality” resource section, there are several mitigations that suggest this is a conservative estimate. These include the requirement for operational testing and segregation of waste rock that may have the potential for acid generation or may be problematic with respect to water quality, and the placement of a cover of growth media over much of the waste rock facility. The screening analysis presented assumes that all stormwater runoff has the opportunity to interact with waste rock, and that no waste rock has been segregated. 


The Forest Service does not have the responsibility or jurisdiction to determine whether or not the mine would degrade water quality or violate water quality standards in the OAW reaches; this permitting responsibility lies with ADEQ. However, the Forest Service does have the responsibility to assess and disclose potential resource impacts; the purpose of the screening analysis is intended to assess the potential to impact water quality beyond Barrel Canyon.


The “Groundwater Quality and Geochemistry” resource section also analyzes the potential for tailings seepage to daylight in Barrel Canyon. As noted in that section, the amount of seepage is equivalent to about 13 acre-feet per year, which is less than one percent of the average annual runoff. As a total of the entire watershed being analyzed under the screening analysis, the volume of tailings seepage is incredibly small, about one part in a thousand. The same screening analysis was conducted incorporating tailings seepage into stormflows, but the results did not change from the scenarios already considered and shown in table 112.


[bookmark: _Toc350262557]Ability to Meet Wadeable, Perennial Stream Standards


Lower Cienega Creek currently meets the regulatory definition of a wadeable, perennial stream. As such, regulatory requirements specific to biological integrity and bottom deposits would need to be met. Based on the analyses conducted, no expected effects from the proposed mine would have the potential to change biological integrity along any portion of Lower Cienega Creek. Analysis of geomorphological changes indicates that changes in sedimentation, aggradation, or scour are unlikely to occur due to the hydrologic changes imposed by the mine and, therefore, are unlikely to affect either biological integrity or surface deposits. Runoff from the mine site is predicted to meet surface water quality standards and is not expected to degrade existing water quality; it is, therefore, unlikely to affect biological integrity. Reductions in surface flow as modeled are less than 10 percent at the confluence of Davidson Canyon and Lower Cienega Creek and are unlikely to affect biological integrity due to reductions in flow or available water.


[bookmark: _Toc350262558]Summary of Expected Effects on Outstanding Arizona Waters


In summary, the only potential effect on the Outstanding Arizona Waters in Lower Davidson Canyon and Lower Cienega Creek would be the result of a decrease in runoff that would occur because portions of the Davidson Canyon watershed would be cut off in perpetuity by the mine site. This reduction in ephemeral flow is estimated to be 4.3 to 11.5 percent in lower Davidson Canyon. The reduction in surface flow itself would likely have no impact to riparian vegetation or water quality; it could represent a reduction in recharge to the shallow alluvial aquifer. The distance downstream of the project area (12 miles) that flows have to travel before reaching lower Davidson Canyon gives the predicted effect a high level of uncertainty, as recharge in lower Davidson Canyon is more likely to occur either from very large storm events or from more localized runoff events. A screening analysis suggests several constituents may be elevated due to runoff from the waste rock, although this possibility is mitigated by several safety factors built into operation of the mine (table 112).


[bookmark: _Toc350262559]Upper Cienega Creek


Potential impacts to each of the six assessment criteria for Outstanding Arizona Waters are summarized in table 113 for Upper Cienega Creek. Each assessment criterion is also further described below.


[bookmark: _Toc360530199]Table 113. Potential to affect Outstanding Arizona Water in Upper Cienega Creek


			Criteria


			EIS Resource Section 
that Contains Analysis


			Summary of Impacts





			Perennial Streamflow


			Seeps, Springs, and Riparian Areas


			Results are mixed.  Up to 150 years after closure, most estimates indicate no change in perennial nature of stream, with some possibility of shifting to intermittent.  At 1,000 years after closure, several estimates indicate no change in perennial nature of stream, and some estimates indicate a shift to intermittent flow or conversion to an ephemeral stream.





			Groundwater Quality


			Groundwater Quality and Geochemistry


			Seepage does not exceed any aquifer water quality standards; no impacts predicted.





			Surface Water Quality


			Surface Water Quality


			No change in surface runoff to Upper Cienega Creek. In the near term, up to 50 years after closure, no increased risk of degraded water quality caused by extremely low-flow conditions. Beginning 150 years after closure, results are mixed.  Most estimates indicate some increased risk of low-flow conditions increasing, anywhere from seasonally during the summer to nearly the entire year. 





			Riparian Vegetation


			Seeps, Springs, and Riparian Areas


			No impact predicted to riparian vegetation along Upper Cienega Creek.





			Geomorphology


			Surface Water Quality


			No change in surface runoff to Upper Cienega Creek.





			Ability to Meet Wadeable, Perennial Standards


			Seeps, Springs, and Riparian Areas; Surface Water Quality


			No impacts to perennial streamflow or surface water quality predicted that would change either biological integrity condition. No impacts to geomorphology predicted that would change bottom deposit condition.








Predictions with the most certainty are during the near-term, up to 50 years after closure of the mine, during which thereare no predicted effects on the Outstanding Arizona Water along Upper Cienega Creek from the headwaters to the confluence with Davidson Canyon.   Long-term predictions, several hundred  up to a thousand years after closure, are increasingly uncertain.  Several hundred years out, predictions suggest that there may be reductions in flow and increased duration of extremely low flow conditions, but the stream would continue to function as a perennial stream.  At 1,000 years after closure, predictions are mixed, with anything from Upper Cienega Creek continuing to function as a perennial stream to being completely converted to an ephemeral system.


Monitoring Intended to Assess Potential Impacts to Outstanding Arizona Waters


In addition to the three monitoring requirements described previously associated with streamflow impacts, two other monitoring measures have been incorporated into the “Mitigation and Monitoring Plan” to address uncertainty associated with impacts to Outstanding Arizona Waters (see appendix B for full details). The additional monitoring includes:


· Sediment transport monitoring (FS-SR-05). The movement of sediment between the mine facility and SR 83 would be monitored to identify areas of scour or aggradation that could be caused by changes in sediment load and surface flow.


· Detention and testing of stormwater (OA-SW-01). This mitigation measure requires detention and testing of stormwater quality from perimeter waste rock buttress areas for water quality testing prior to flowing downstream of the mine site. This would also allow for a reduction in suspended sediment in stormwater flows before flowing downstream.


[bookmark: _Toc350262560]Proposed Action


[bookmark: _Toc350262561]Effect on Seeps and Springs


The estimated impacts to seeps and springs, along with the rationale for this assessment, are presented in table 114. Direct impacts refer to springs that are within the footprint of an action alternative and would be disturbed, covered, or otherwise removed and would no longer function as a natural spring. Indirect impacts refer to springs that would not be physically disturbed but that may experience changes in hydrology as a result of groundwater level declines. Refer to the “Methodology” part of this resource section for more information on how spring impacts were estimated.


[bookmark: _Toc304899671][bookmark: _Toc360530200]Table 114. Estimated impacts to springs and seeps as a result of proposed action


			ID


			Spring


			Type of 
Impact


			Rationale


			Riparian Impacts





			1


			Barrel Spring


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			2


			Basin Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Deergrass, willows, false indigo present upstream of spring; unlikely to be affected





			3


			Batamout Spring 


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Netleaf hackberry, soapberry present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			4


			Bee Spring


			Direct


			Inside footprint of disturbance


			Oaks present; xeroriparian/ mesoriparian habitat would be lost





			5


			Big Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Soapberry present; xeroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			6


			Bobo Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			7


			Bootlegger Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			8


			Bowman Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			9


			Box Canyon Spring – Stock Drinker No. 1


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, oak, netleaf hackberry, grapevine, poison ivy, evergreen sumac, Goodding’s willow, mesquite, juniper present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			10


			Box Canyon Spring – Stock Drinker No. 2


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, oak, netleaf hackberry, grapevine, poison ivy, evergreen sumac, Goodding’s willow, mesquite, juniper present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			11


			California Mine Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			12


			Chavez Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Giant sedge, walnut, ash, grapevine, maidenhair fern present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			13


			Cold Water Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			14


			Cow Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			15


			Crucero Spring No. 1


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oaks, junipers, hackberry, indigo, deergrass, willows present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			16


			Crucero Spring No. 2


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			17


			Dam Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			18


			Davidson Spring


			Unlikely


			Source of flow is likely from Empire Mountains and disconnected from Davidson Canyon (Tetra Tech 2010a)


			None





			19


			Deering Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Giant sedge, deergrass, oak, juniper, fig present; xeroriparian/mesoriparian habitat would be lost or would experience reduced vitality





			20


			Diesler Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oak, cottonwood, willow present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			21


			Escondido Spring


			Unlikely


			See Outstanding Arizona Water section for analysis 


			None





			22


			Feliz Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oaks present; xeroriparian/


mesoriparian habitat may be lost





			23


			Fence Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			24


			Fig Tree Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Giant sedge, oak, fig, milkweed present; xeroriparian/mesoriparian habitat would be lost or would experience reduced vitality





			25


			Heiter Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Netleaf hackberry present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			26


			Helvetia Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water





			Ash, willow, buckthorn, evergreen sumac, grapevine, giant sedge present; hydroriparian/mesoriparian habitat would be lost or would experience reduced vitality





			27


			Hilton Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Unknown





			28


			Horse Pasture Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Mesquite, netleaf hackberry, juniper, walnut, grapevine present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			29


			HQ Water Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, willow present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			30


			Indian Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			31


			La Cholla Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oak, willow, hackberry present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			32


			Little Indian Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			33


			Locust Spring 


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			34


			Lower Mulberry Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Juniper, soapberry, hackberry, seep willow present; xeroriparian/ mesoriparian habitat would be lost or would experience reduced vitality





			35


			McCleary Dam


			Direct


			Inside footprint of disturbance


			Oak, juniper present; xeroriparian/ mesoriparian habitat would be lost





			36


			McCleary 
No. 1


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			37


			McCleary 
No. 2 


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Oak, sumac present; xeroriparian/


mesoriparian habitat would be lost





			38


			Mescal Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			39


			Mesquite Flat Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Hackberry, soapberry, seep willow, grapevine present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			40


			Mine Water Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 








			41


			Mudhole Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Giant sedge, Goodding’s willow, deergrass present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			42


			Mueller Spring


			Direct


			Inside footprint of disturbance


			None





			43


			Mulberry Canyon 


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Juniper, seep willow, rabbitsfoot grass, giant sedge present; xeroriparian/ mesoriparian habitat would be lost or would experience reduced vitality





			44


			Mulberry Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Juniper, hackberry present; xeroriparian/mesoriparian habitat may be lost or experience reduced vitality





			45


			Oak Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			False indigo bush, deergrass present; xeroriparian habitat may be lost or experience reduced vitality





			46


			Ojo Blanco Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Willow, deergrass, poison ivy present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			47


			Ophir Gulch Well


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Madrean evergreen woodland present; xeroriparian/mesoriparian habitat may be lost or experience reduced vitality





			48


			Paja Verde Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			49


			Papago Spring (No. 2)


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			50


			Peligro Adit


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source





			None





			51


			Proctor Box Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, oak, netleaf hackberry, grapevine, poison ivy, evergreen sumac, Goodding’s willow, mesquite, juniper, wait-a-minute bush present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			52


			Questa Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water





			None 





			53


			Rock Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Deergrass present; xeroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			54


			Rockhouse Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			55


			Rosemont Spring


			Direct


			Inside footprint of disturbance


			Willow, juniper, false indigo, deergrass present; hydroriparian/mesoriparian habitat would be lost





			56


			Ruelas Spring


			Highly likely; Indirect


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source; however, proximity to pit likely to affect local flow


			Willow, hackberry present; hydroriparian/mesoriparian habitat would be lost or would experience reduced vitality








			57


			Ruelas Spring Number Two and Three


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			58


			Rust Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			59


			Sanford Spring


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			60


			Scholefield 
No. 1 Spring


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			61


			Scholefield 
No. 2 Spring


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source


			None





			62


			Scholefield 
No. 3 Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			63


			Shamrod Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Hackberry, sumac, buckthorn, grapevine present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			64


			Siphon Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			65


			Soldier Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			66


			SS-2 (Casita Spring)


			Unlikely


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source





			None





			67


			SW


			Highly likely; Indirect


			Flow observations indicate large periods with no flow and suggest a likely local, ephemeral source; however, proximity to pit likely to affect local flow


			Oak, pinyon pine, false indigo, silktassel, juniper; xeroriparian/ mesoriparian habitat would be lost or would experience reduced vitality





			68


			Sycamore Spring


			Highly likely; Indirect


			Inside 5-foot groundwater drawdown contour; flow observations indicate consistent water presence and suggest a regional source of water


			Sycamore, ash, walnut, hackberry, cottonwood, willow, giant sedge; hydroriparian/mesoriparian habitat would be lost or would experience reduced vitality





			69


			Tree Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, soapberry, deergrass present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			70


			Tub Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Hackberry, oak present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			71


			Tunnel Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			72


			Tunnel Spring # 2


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			73


			Unnamed Spring (South of Deering Spring)


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Willow, juniper, silk tassel, smooth sumac, locust, deergrass present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			74


			Unnamed Spring (in Box Canyon)


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Willow present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			75


			Unnamed Spring (Reach 2)


			Unlikely


			See “Outstanding Arizona Waters” part of this resource section for analysis


			None





			76


			Unnamed Spring (in South Sycamore Canyon)


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Sycamore, ash, willow, cottonwood, deergrass, horsetail, false indigo, poison ivy present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			77


			Unnamed Spring No. 1


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			78


			Unnamed Spring No. 12


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			79


			Unnamed Spring No. 13


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			80


			Unnamed Spring No. 14


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Mesquite present; xeroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			81


			Unnamed Spring No. 16


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			82


			Unnamed Spring No. 17


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, deergrass present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			83


			Unnamed Spring No. 18


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash, walnut present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			84


			Unnamed Spring No. 2


			Direct


			Inside footprint of disturbance


			None





			85


			Unnamed Spring No. 20


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			None 





			86


			Unnamed Spring No. 21


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Mesquite, soapberry, hackberry, catclaw, desert cotton present; xeroriparian/mesoriparian habitat may be lost or experience reduced vitality





			87


			Unnamed Spring No. 22


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Deergrass present; xeroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			88


			Unnamed Spring No. 24


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, soapberry present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			89


			Unnamed Spring No. 3


			Direct


			Inside footprint of disturbance


			None





			90


			Unnamed Spring No. 4


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Ash present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			91


			Unnamed Spring No. 5


			Direct


			Inside footprint of disturbance


			Deergrass present; xeroriparian/ mesoriparian habitat would be lost or experience reduced vitality





			92


			Unnamed Spring No. 7


			Unlikely


			Outside bounds of analysis; beyond 5-foot groundwater drawdown contour


			None





			93


			Upper Empire Gulch Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, willow present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality





			94


			Water Develop Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Oak, netleaf hackberry, locust, grapevine present; hydroriparian/ mesoriparian habitat may be lost or experience reduced vitality





			95


			Zackendorf Spring


			Possible; Indirect


			Inside 5-foot groundwater drawdown contour; source of water unknown


			Cottonwood, willow, evergreen sumac, oak, mountain mahogany, cattails, giant sedge, maidenhair fern present; hydroriparian/mesoriparian habitat may be lost or experience reduced vitality








Notes:
High: The predicted changes in hydrology owing to the mine would impact resource function, and the source of water can either be estimated with high certainty to be in connection with the regional aquifer or impacts would occur no matter what the source of water. 


Possible: Reduction in flow could occur as a result of predicted changes in hydrology owing to the mine, but uncertainty exists regarding the source of the water. 


Unlikely: Predicted changes in hydrology owing to the mine are small enough that they are unlikely to cause a reduction in flow, regardless of the source of water, or the source of the water is local and unlikely to be affected by drawdown associated with the pit. 


Of the 95 seeps or springs listed in table 114, 17 are expected to be impacted with high certainty, either directly by surface disturbance (7 of the 17 springs) or indirectly by reduction in flow severe enough to impact their function as a resource owing to predicted drawdown in the regional aquifer or their proximity to the pit (10 of the 17 springs). An additional 59 springs possibly could be impacted by reductions in groundwater levels; these springs lie within the area predicted to see at least 5 feet in groundwater drawdown but have an indeterminate source of water. Another 19 springs are unlikely to be impacted, either because field observations indicate they are fed by local and ephemeral sources or because of their distance from the mine pit. 


Local areas of riparian habitat are associated with 49 of the springs that would or possibly would be indirectly impacted by the loss of water from these springs, based on field observations of species types present at these springs. These local riparian zones include the following: 10 areas of xeroriparian/mesoriparian habitat that would be impacted with high certainty; eight areas of xeroriparian/mesoriparian habitat that may be impacted with low certainty; four areas of hydroriparian/mesoriparian habitat that would be impacted with high certainty; and 27 areas of hydroriparian/mesoriparian habitat that may be impacted with low certainty.


The proposed action would also directly disturb 686 acres of xeroriparian habitat associated with onsite washes. These are the riparian areas mapped by Pima County that fall within the security fence or other areas of ground disturbance.


Any intermittent stream segment in Sycamore Canyon (north of the mine site) not accounted for as individual springs would experience similar impacts as those described for Sycamore Spring (ID #68) and Unnamed Spring No. 18 (ID #83).


Any intermittent stream segment in Sycamore Canyon (a different canyon south of the mine site) not accounted for as individual springs would experience similar impacts as those described for SW (ID #67) and Unnamed Spring in South Sycamore Canyon (ID #76).


Any intermittent stream segment in Mulberry Canyon not accounted for as individual springs would experience similar impacts as those described for Mulberry Canyon (ID #43).


Any intermittent stream segment in Box Canyon not accounted for as individual springs would experience similar impacts as those described for Box Canyon Spring-Stock Drinker Nos. 1 and 2 (ID #9 and #10), Unnamed Spring in Box Canyon (ID #74), and Basin Spring (ID #2).


Analysis of impacts to BLM federal reserved water rights associated with Helvetia, Zackendorf, and Chavez springs is included in the “Indirect Impacts to Offsite Water Rights” part of the “Surface Water Quantity” resource section of this chapter. Water rights associated with these three springs are likely to be affected by the described impacts. Helvetia is believed to derive water from the regional aquifer and therefore there is a high likelihood of impacting the BLM water right; the source of water for Chavez and Zackendorf springs is not clear, but if their source of water is also derived from the regional aquifer impact to these water rights would also occur.


[bookmark: _Toc350262562]Phased Tailings Alternative


The estimated impacts to springs and seeps for the Phased Tailings Alternative are identical to those for the proposed action, with the exception that McCleary No. 2 would be directly impacted rather than indirectly impacted. The same riparian areas associated with these springs would or could be impacted. The Phased Tailings Alternative would also directly disturb 649 acres of xeroriparian habitat associated with onsite washes.


[bookmark: _Toc350262563]Barrel Alternative


The Barrel Alternative would directly impact two fewer springs than the proposed action: McCleary Dam and Unnamed Spring No. 5. Instead of being directly impacted, these springs would be indirectly impacted. 


McCleary Dam would have a high likelihood of indirect impacts because observations indicate consistent water presence and suggest a regional source of water and because it has hydroriparian/mesoriparian habitat associated with it that would be lost or that would experience reduced vitality. 


Unnamed Spring No. 5 would have a possible likelihood of indirect impacts because the water source is uncertain and because it has xeroriparian/mesoriparian habitat associated with it that may be lost or that may experience reduced vitality.


The Barrel Alternative would also directly disturb 588 acres of xeroriparian habitat associated with onsite washes.


[bookmark: _Toc350262564]Barrel Trail Alternative


The estimated impacts to springs and seeps for the Barrel Trail Alternative are identical to those for the Barrel Alternative. The same riparian areas associated with these springs would or could be impacted. The Barrel Trail Alternative would also directly disturb 633 acres of xeroriparian habitat associated with onsite washes.


[bookmark: _Toc350262565]Scholefield-McCleary Alternative


The Scholefield-McCleary Alternative would directly impact seven more springs than the proposed action: HQ Water Spring; McCleary No. 2; Scholefield Nos. 1, 2, and 3; Unnamed Spring No. 14; and Water Development Spring. 


McCleary No. 2 was previously considered to be indirectly impacted with a high likelihood. 


Scholefield No. 1 and Scholefield No. 2 were previously considered unlikely to have indirect impacts. Scholefield No. 1 and Scholefield No. 2 have hydroriparian/mesoriparian habitat associated with them that would be lost.


HQ Water Spring, Unnamed Spring No. 14, Scholefield No. 3, and Water Development Spring were previously considered to have a possible likelihood of indirect impacts. HQ Water Spring and Water Development Spring have hydroriparian/mesoriparian habitat associated with them that would be lost. Unnamed Spring No. 14 has xeroriparian/ mesoriparian habitat associated with it that would be lost.


In addition, Mueller Spring would not be directly impacted under the Scholefield-McCleary Alternative. This spring would still be considered to have a possible likelihood of indirect impacts.


The Scholefield-McCleary Alternative would also directly disturb 631 acres of xeroriparian habitat associated with onsite washes.


[bookmark: _Toc350262566]Monitoring Intended to Assess Potential Impacts to Seeps and Springs


One additional monitoring measure has been incorporated into the mitigation and monitoring plan to address uncertainty associated with impacts to seeps and springs (see appendix B for full details). The additional monitoring includes:


Spring, seep, and constructed/enhanced waters monitoring (FS-SSR-02). A suite of selected seeps and springs has been monitored for baseline conditions since 2007 and would be monitored to identify any impacts that may occur due to dewatering of the regional aquifer in the vicinity of the mine pit. Specific seeps and springs included in this monitoring are listed in appendix B.


[bookmark: _Toc360527755]Cumulative Effects


The analysis area for cumulative effects on seeps, springs, and riparian areas is the same as that used for the direct and indirect effects on these resources. It includes the immediate Rosemont area, all of Davidson Canyon, and portions of Cienega and Santa Cruz Basins (see figure 66). The analysis area extends east 0.5 mile beyond Cienega Creek; west and south to the approximate modeled 5-foot groundwater drawdown contour; and north to the Pantano Dam. This cumulative effects discussion addresses the cumulative impacts of the action alternatives and any applicable reasonably foreseeable actions as identified on the Coronado ID team’s list of reasonably foreseeable future actions, provided in the introduction to chapter 3. The following reasonably foreseeable actions from that list were determined to contribute to a cumulative impact to seeps, springs, and riparian areas:	Comment by Carter Jessop: There isn’t a mention of the Coronado National Forest Land and Resource Management Plan (DEIS posted in Fed Register 11/15/13). The new RMP wouldn’t affect these resources?


· The BLM and AGFD are proposing reintroduction of beaver into Cienega Creek at Las Cienegas National Conservation Area. The timing of this potential action has not yet been determined. 


The Forest Service is proposing to reauthorize the grazing permit for the Gardner allotment, located 5 miles north of Sonoita. 


The BLM proposes to approve an MPO to expand the Andrada Mine limestone quarry in the Davidson Canyon drainage system north and northeast of the Santa Rita Mountains. The Andrada Mine is located approximately 4 miles from the Tucson, Arizona, city limits and 1 mile from the Vail, Arizona, city limits. 


The Forest Service proposes to add, decommission, close, and change designation of roads in the NFSR database and prohibit off-road motorized travel for dispersed camping in certain areas on the Nogales Ranger District. 


The Nogales Ranger District proposes to remove hazardous fuels on 2,500 acres in Hog and Gardner Canyons on the Nogales Ranger District. 


Development of the Farmers Investment Company property within the town of Sahuarita’s jurisdiction over the next 40 to 50+ years for residential and commercial mixed use is proposed, along with the enhancement of more than 12 miles of the Santa Cruz River in both the town of Sahuarita and Pima County. 


In May 2010, a lease was granted to Charles Seel for mining purposes for 240 acres of ASLD State Trust land (from State land commissioner) in Section 29, Township 17 South, Range 17 East, adjacent to CalPortland leases in Davidson Canyon. There are no known plans to explore for or develop mineral resources on this lease in the foreseeable future.


As part of changes to the Nogales District Motorized Travel System, the Coronado proposes to add, decommission, close, and/or change road designations, which could include prohibiting off-road motorized travel for dispersed camping in certain areas. These activities could change the characteristics of the watershed. Closing roads or prohibiting off-road motorized travel to dispersed camping areas could have the potential to reduce stormwater runoff from an area. Changes in stormwater runoff could affect the availability of water for seeps, springs, and riparian areas.


The Gardner allotment is located 5 miles northwest of Sonoita, and the Coronado is proposing to reauthorize the grazing permit on 10,271 acres. This reauthorization is for issuance of a new 10-year term grazing permit that would allow for an increase in animal unit months (AUMs) and would change the Gardner allotment from seasonal use to year-long use. An adaptive management approach is being proposed for the allotment, and several range improvements are being considered to help better distribute livestock. Continued grazing and increases in AUMs would likely result in increased livestock use of surface water. Changes in grazing management practices could change existing characteristics of the watershed and stormwater runoff, thus affecting the availability of water for seeps, springs, and riparian areas.


Hazardous fuels in Hog and Gardner Canyons are proposed to be removed from more than 2,500 acres of Coronado National Forest land. These activities would be expected to disturb vegetation and change the characteristics of the watershed involved. The use of best management practices would minimize the potential these activities have to impact seeps, springs, and riparian areas.


Expansion or construction of limestone quarries within the Davidson Canyon drainage has the potential to both directly impact riparian resources as well as to change the hydrologic flow regime. In conjunction with the changes in flow described above for the Rosemont Copper Project, there could be a greater combined effect on xeroriparian vegetation along Davidson Canyon from additional surface water loss.


Enhancement of the Santa Cruz River near Sahuarita would have a beneficial impact on riparian resources. However, these changes are geographically separate from any impacts to riparian resources that would or potentially could occur due to the Rosemont Copper Project. These enhancements are envisioned as part of master planned communities, and would be undertaken by whatever entity is constructing these communities after appropriate permitting.


Reintroduction of beaver along Cienega Creek would be expected to have a beneficial impact to riparian resources by slowing and ponding runoff and increasing water availability, and it would have a detrimental impact from use and falling of larger vegetation and trees. Overall, the intention of beaver reintroduction is to have a beneficial impact on Cienega Creek. Cumulatively, this would potentially offset any impact that could occur due to dewatering of the regional aquifer, however cooperating agencies have commented that the benefits of this action are undetermined and in dispute.


[bookmark: _Toc350262567]Climate Change


As discussed earlier in this chapter, climate change in the desert Southwest is predicted to bring about higher mean annual temperatures over the next 100 years, along with less winter precipitation, an increase in extreme rainstorms and flooding, and longer periods of drought. The extent to which these predictions will occur is uncertain, and the overall difference in the amount of annual precipitation is impossible to accurately quantify. However, predicted changes in weather patterns could have an effect on the quantity of stormwater and groundwater available for use by riparian vegetation. Increased temperatures and reduced precipitation will increase the vulnerability of springs and riparian systems relying on the groundwater system, whether regional or local. 


The cumulative impact to these riparian systems from prolonged droughts can presently be observed from the decade-long drought that is currently ongoing. The Pima Association of Governments reports on conditions within the Pima County Natural Preserve, which encompasses a large portion of Lower Cienega Creek both above and below the confluence with Davidson Canyon (Cienega Creek Reaches 4 and 5). Streamflow monitoring (wet/dry mapping) has occurred since 1984 (Pima Association of Governments 2012a). The percentage of Cienega Creek flowing in this area is cyclical but has steadily decreased since monitoring began in 1984. Since 1999, drought monitoring has been conducted, and measurements in June 2011 indicate that this portion of Cienega Creek has the least percentage flowing yet observed. Only 13 percent of the stream exhibits flowing or standing water, compared with the wettest year (2001), in which 49 percent of the stream exhibited flowing or standing water, and more normal years, in which roughly 30 percent of the stream exhibited flowing or standing water. Between 1990 and 2011, surface water discharge in Cienega Creek declined by 83 percent, while streamflow extent declined by 88 percent (CITE Powell, August 2013, Water Resource Trends in the Cienega Creek Natural Preserve). The exact causes of this multi-decade decline are not entirely clear, as several possible stresses may be acting in concert, but the current drought cycle is considered one of the primary reasons. 	Comment by cgarrett: Add Powell 2013	Comment by cgarrett: This is a new reference, provided with the Pima County August comments.


The patterns seen in southern Arizona in the last few decades, and particularly on Cienega Creek, provide a template for what long-term climate change could look like. Prolonged droughts brought on by climate change could result in similar shifts from perennial to intermittent flow along upper Cienega Creek and Empire Gulch. This would increase the sensitivity of these areas to any drawdown in groundwater due to the mine pit, increasing the overall impact to streamflow, wetland complexes, and hydroriparian habitat.


[bookmark: _Toc350262568][bookmark: _Toc360527756]Mitigation Effectiveness 	Comment by Carter Jessop: Elizabeth Goldmann review?


Measures that would mitigate impacts to seeps, springs, and riparian areas include design features, and mitigation measures proposed that would be required either in the biological opinion or the CWA Section 404 permit.


[bookmark: _Toc350262569]Mitigation and Monitoring – Forest Service


Growth media salvage and application (FS-SR-01). In order to support reclamation activities, soil and other growth media would be salvaged, stored, and applied to the surface of the perimeter waste rock buttress and waste rock and tailings facilities in order to facilitate revegetation. This allows as much stormwater as possible to move downstream to support riparian vegetation.


Revegetation of disturbed areas with native species (FS-SR-02). Reclamation efforts would include revegetation of native grasses, forbs, shrubs, and trees on areas disturbed by mining and mine related activities. Revegetation would include detection and treatment of invasive weed species. This allows as much stormwater as possible to move downstream to support riparian vegetation.


Concurrent placement of perimeter buttress (FS-SR-03). Placement of the perimeter buttress would allow reclamation activities to take place earlier, concurrent with mine operations. This allows as much stormwater as possible to move downstream to support riparian vegetation.


Location, design, and operation of facilities and structures intended to route stormwater around the mine and into downstream drainages (FS-SW-01). Various stormwater diversion channels and location of facilities have been designed and located in order to maintain flow downstream as much as possible and avoid contact of stormwater with processing facilities and ore stockpiles. This allows as much stormwater as possible to move downstream to support riparian vegetation.


Stormwater diversion for Barrel Alternative designed to route more stormwater into downstream drainages postclosure (FS-SW-02). Following publication of the DEIS, the Coronado undertook an effort to apply the concepts of geomorphic reclamation to the Barrel Alternative. The result is a design that would route more stormwater into downstream drainages postclosure than previous designs.


Purchasing of water rights, to be used for compensating for impacts in the Cienega Creek watershed (FS-SSR-01). This mitigation measure includes a suite of actions that involve purchasing, severing, and transferring existing senior water rights on Lower Cienega Creek. The water rights would be transferred to appropriate entities to become instreamflow rights on Lower and Upper Cienega Creek. Additional actions could include the discharge of water below Pantano Dam which potentially could enhance and support riparian areas, along with retirement of a groundwater pumping well near to Lower Cienega Creek.  


Spring, seep, and constructed/enhanced waters monitoring (FS-SSR-02). A suite of selected seeps and springs has been monitored for baseline conditions since 2007 and would be monitored to identify any impacts that may occur due to dewatering of the regional aquifer in the vicinity of the mine pit. Specific seeps and springs included in this monitoring are listed in appendix B.


Recordation of a restrictive covenant or conservation easement on private land parcels in Davidson Canyon to potentially compensate for impacts to WUS and provide other benefits (FS-WUS-01). Rosemont Copper would record restrictive covenants or conservation easements to preclude real estate development and similar land use activities. Managed grazing, cultural, and some low impact public use (hiking, bird watching, minor forms of hunting) would be allowed in some locations. These lands total 383 acres and include portions of ephemeral wash, riparian habitat in Davidson Canyon, Barrel Canyon, and Mulberry Canyon, upland buffer habitat adjacent to riparian areas and three springs.


Plant site location and design adjustments to reduce impacts to biological resources (FS-BR-01). The entire plant site is sited and designed to reduce its size and overall footprint and to use gravity instead of pumping to move process water where possible. This reduces the amount of xeroriparian vegetation impacted, particularly in McCleary Canyon


Construction, management, and maintenance of water features to reduce potential impacts to wildlife and livestock from reduced flow in seeps, springs, surface water, and groundwater (FS-BR-05). Up to 30 water features, including stock ponds, would be enhanced and managed for sustainability of surface water. These waters would be constructed or managed if needed based on impacts observed in the field. While considered primarily for mitigation for impacts to biological resources, it would also mitigate effects on surface water resources and riparian resources.


Recordation of a restrictive easement on the private Sonoita Creek Ranch parcel to compensate for impacts to species listed as threatened or endangered (FS-BR-08). Rosemont Copper would record a restrictive covenant on the 1,200-acre Sonoita Creek Ranch parcel and the accompanying 590 acre-feet of certified water rights. The parcel includes open water, forested wetland and riparian habitat, upland habitat adjacent to riparian habitat, seasonal ponds, semi-desert grassland, and ephemeral drainages. In the event that restoration is required to mitigate impacts to waters of the U.S., Rosemont would utilize the existing infrastructure and the naturally occurring water from Monkey Spring (that currently irrigates the agricultural fields) to create riparian and/or wetland habitat within the 115-acre fields. Otherwise water available after the needs of the existing ponds would be discharged onto the floodplain terrace of Sonoita Creek, which is currently an agricultural field, in order to facilitate the passive restoration of riparian habitat.


Establishment of the Cienega Creek Watershed Conservation Fund, to be used for future mitigation to in the Cienega Creek watershed (FS-BR-16). Rosemont Copper would establish an endowment and provide $2,000,000 of funding. This fund would essentially be established as a resource to help restore the watershed to a functional ecosystem and a mechanism to promote adaptive management and allow flexibility in mitigation to achieve desired outcomes in light of future uncertainties.


Monitoring to determine impacts from pit dewatering on downstream sites in Barrel and Davidson Canyons (FS-BR-20). Monitoring would be conducted of surface water, alluvial groundwater, and deeper groundwater at sites in Barrel and Davidson Canyons. Several locations have already been installed and are being actively monitored, whereas others would require access from landowners. 


Periodic validation and rerun of groundwater model throughout life of mine (FS-BR-25). This measure would involve basic data collection of water levels, meteorological data, and water balance components, which would allow for the predictions of groundwater impacts to be revised based on actual hydrologic observations. Specific wells to be monitored are listed in appendix B.


[bookmark: _Toc350262572]Conclusion of Mitigation Effectiveness


Most of the mitigation measures listed above are associated with design features or permit requirements. Some of the design features would reduce the overall footprint of structures or create large stormwater diversions that would directly route stormwater around operations, which in turn would reduce the impact to downstream riparian resources by allowing for more surface water to flow downstream. Other types of design features such as those associated with revegetation of disturbed areas would also reduce impacts to riparian resources by allowing water to be discharged from reclaimed areas as soon as possible during the active mining phase. Removal of unneeded facilities during closure would allow these areas to be revegetated and allow surface water to flow downstream postclosure. These mitigation measures would be effective at minimizing reductions to surface water quantity within the analysis area to the extent possible. However, these improvements in surface flow have been taken into account in the direct and indirect effects analysis, and impacts to downstream riparian resources are still expected.


The lands proposed for conservation within Davidson Canyon would be effective at avoiding future impacts to xeroriparian resources located along Davidson Canyon by establishing conservation easements limiting certain types of land use. The lands proposed for conservation at Sonoita Creek Ranch would be at least partially effective at mitigating riparian resources by preserving and possibly creating new riparian habitat; however, it should be noted that these lands are not located within the analysis area or within the Davidson Canyon/Cienega Creek watershed. It should also be noted that sufficiency of the mitigation on the Davidson Canyon parcels or Sonoita Creek Ranch to offset impacts to jurisdictional WUS has yet to be determined by the USACE.


The severance and transfer of water rights on Cienega Creek would not necessarily provide any new or “wet” water in either Lower or Upper Cienega Creek; however, by creating a senior instream flow right where none currently exists, this mitigation measure would provide significant legal protection against future water use that might take water from Cienega Creek, and it would remove legal obstacles to conducting restoration or management activities along Cienega Creek. Cooperating agencies have raised concerns that the sever-and-transfer process that must be undertaken through the Arizona Department of Water Resources is not guaranteed to be successful, and allows for challenges to any transfer of surface water rights. If the water right transfer were not approved, this mitigation would not be protective of Cienega Creek. The exact effects of projects conducted under the conservation fund cannot be known at this time but these projects would be presumed to be beneficial to riparian resources in some manner, as this is the purpose of the conservation funds. It should also be noted that sufficiency of the mitigation activities on Cienega Creek to offset impacts to jurisdictional WUS, either from transfer of water rights or implementation of conservation funds, has yet to be determined by the USACE.


If successful, the new riparian habitat that would be created downstream of Pantano Dam would replace hydroriparian habitat if any is lost, although these lands are located just outside the analysis area. However there is uncertainty associated with the hydrogeologic characteristics of the stream channel downstream of Pantano Dam. While release of water to the stream channel or uplands would certainly help create and maintain riparian habitat, the recharge of water to the aquifer may not cause the water table to rise shallow enough to support hydroriparian habitat. This depends on the depth to bedrock and other subsurface characteristics of the aquifer immediately downstream of Pantano Dam. It should also be noted that sufficiency of the mitigation proposed at Pantano Dam and in the stream channel downstream to offset impacts to jurisdictional WUS has yet to be determined by the USACE.


The creation, enhancement, or replacement of water sources is likely to support additional riparian habitat. The exact location and nature of the habitat that would be supported is not known at this time.


In addition to the mitigation measures described above, which would effectively avoid, minimize, reduce, rectify, or compensate for impacts, a suite of monitoring measures is also proposed or required under permits. These measures generally would not be effective as mitigation but rather would provide a means for monitoring potential changes to surface waters and riparian resources within the analysis area.


Effects of Amending the Coronado Forest Plan


The effects to seeps, springs and riparian areas from amending the Coronado Forest Plan are described under “Direct and Indirect Effects” above. The current Forest Plan does not contain management area standards and guidelines specifically pertaining to seeps, springs and riparian vegetation for management areas 1, 4 or 7A. 


The new management area 16 contains a standard and guideline under Watershed and Soil Maintenance and Improvement that would apply to seeps, springs and riparian areas:


1. To the extent practicable, mining facilities and reclamation should strive to emulate natural hydrologic functions.


Approval of the Forest Plan amendment would allow actions that would result in impacts to seeps, springs and riparian vegetation as described in the “Direct and Indirect Effects” portion of this section, including the direct and indirect loss of some springs, and loss and conversion of riparian areas. 


Chapter 3. Affected Environment and Environmental Consequences
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From: Vogel, Mindy S -FS
To: Jessop, Carter
Subject: RE: monday call
Date: Monday, September 30, 2013 11:34:13 AM


Thanks Carter.  I will be at my office awaiting your availability. 
 
Given the lingering threat of a government shut-down tomorrow, I am hesitant to confirm any
additional options for the call.  However,  (1)IF  EPA is not available today at 2:00 and (2) IF we are
not shut-down, a second option could be tomorrow (Tuesday) at 1:00 PST.
 
Please keep me posted on today’s availability.  I have all the FS staff prepared to help answer your
questions to the best of our ability.
 
CNF_email_sign


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Monday, September 30, 2013 10:23 AM
To: Vogel, Mindy S -FS
Subject: RE: monday call
 
Hi Mindy,
I was out of the office on Thursday and Friday and just getting back up to speed. Let me check in
with folks here and I’ll let you know about 2pm today ASAP. Thank you.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Friday, September 27, 2013 8:35 AM
To: Jessop, Carter
Subject: monday call



mailto:msvogel@fs.fed.us

mailto:JESSOP.CARTER@EPA.GOV

mailto:jessop.carter@epa.gov

mailto:msvogel@fs.fed.us





 
Hi Carter
 
Just checking to confirm that you (and others?) would be available for a call on Monday.  Please let
me know if this will work.
Thanks!
 
CNF_email_sign


 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.


*********************** ATTACHMENT NOT DELIVERED  *******************


This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.


***********************  ATTACHMENT NOT DELIVERED ***********************








From: Vogel, Mindy S -FS
To: Jessop, Carter
Subject: EPA meeting
Date: Wednesday, July 03, 2013 12:14:10 PM


Hi Carter.
 
Forest Supervisor Jim Upchurch would like to have a meeting set up between the EPA & FS later
this month to assist your review in answering any potential questions and review timelines.  Can
you please let me know if yourself and the reviewing staff can be available for a conference call on
June 23 from 9-11 (or 12 if more time is needed)?
 
 
Thanks.
 


 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.
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From: Leidy, Robert
To: Vogel, Mindy S -FS
Cc: Jessop, Carter; Goldmann, Elizabeth
Subject: RE: requesting pdf of 2012 SWCA memo regarding surface flows in Davidson Canyon
Date: Wednesday, September 18, 2013 1:15:24 PM


Hello Mindy,
 
I am trying to locate the following memorandum that was referenced in the PAFEIS but does not
seem to be readily available on the Coronado or Rosemont websites. Could you please send me a
pdf of the memo?
 
SWCA. Environmental Consultants. 2012. Method for Estimating Flow in Davidson Canyon.
Memorandum to file from DeAnne Rietz, SWCA Environmental Consultants. Phoenix, AZ. August
28.
 
Thanks much,
 
Rob
 
 
______________________________
Robert A. Leidy, Ph.D.
U.S. Environmental Protection Agency
Wetlands Office (WTR-8)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3463
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From: Vogel, Mindy S -FS
To: "brocious@base.sao.arizona.edu"; "cbeck@azdot.gov"; "mhont@azdot.gov"; "daniel_j_moore@blm.gov";


"dt1@azdeq.gov"; "David.Jacobs@azag.gov"; falco@cfa.harvard.edu; "gfleming@asmi.az.gov";
"Julia.Fonseca@pima.gov"; "Nicole.Fyffe@pima.gov"; JWindes@azgfd.gov; "twade@azgfd.gov";
"karen.howe@tonation-nsn.gov"; "peter.steere@tonation-nsn.gov"; "david.stine.1@ang.af.mil";
"safabritz@azwater.gov"; "lee.allison@azgs.az.gov"; "Leslie.Ethen@tucsonaz.gov"; "nicole.ewing-
gavin@tucsonaz.gov"; "LSwartzbaugh@asmi.az.gov"; "Marjorie.E.Blaine@usace.army.mil";
jason_douglas@fws.gov; "rcasavant@azstateparks.gov"; "rsejkora@azstateparks.gov";
"ohenderson@ci.sahuarita.az.us"; "scott_stonum@nps.gov"; darla_sidles@nps.gov; "jessop.carter@epa.gov";
"goforth.kathleen@epa.gov"; jean_calhoun@fws.gov; leenhout@usgs.gov; saleake@usgs.gov;
jphoffma@usgs.gov; kudall@ci.sahuarita.az.us


Cc: Upchurch, Jim -FS; Cordts, Robert -FS; Kingsbury, Jamie -FS; Everson, Beverley A -FS; Linden, Michael A -FS
Subject: FOIAs re: Rosemont Copper Draft BO
Date: Monday, July 15, 2013 3:03:18 PM


Hi Team.
 
Sorry to bother everyone during the PA FEIS review period, but I wanted to clarify the release of
the draft BO.  The FS has been informed that at least one member of the media has sent a FOIA
request to numerous cooperators for the release of the draft BO.  If you have received a request or
get one in the future, we understand your agency may has its own policy in regards to FOIA
requests that you will have to follow.  However, the FS would like to request from each cooperator
that your agency also responds to the individual (or group) for them to submit a FOIA request
directly to the FS and we will process the request.
 
If you have any questions, please feel free to contact me (info below).
Thanks.
 
CNF_email_sign


 
From: Vogel, Mindy S -FS 
Sent: Wednesday, July 10, 2013 9:24 AM
To: 'brocious@base.sao.arizona.edu'; 'cbeck@azdot.gov'; 'mhont@azdot.gov';
'daniel_j_moore@blm.gov'; 'dt1@azdeq.gov'; 'David.Jacobs@azag.gov'; falco@cfa.harvard.edu;
'gfleming@asmi.az.gov'; 'Julia.Fonseca@pima.gov'; 'Nicole.Fyffe@pima.gov'; JWindes@azgfd.gov;
'twade@azgfd.gov'; 'karen.howe@tonation-nsn.gov'; 'peter.steere@tonation-nsn.gov';
'david.stine.1@ang.af.mil'; 'safabritz@azwater.gov'; 'lee.allison@azgs.az.gov';
'Leslie.Ethen@tucsonaz.gov'; 'nicole.ewing-gavin@tucsonaz.gov'; 'LSwartzbaugh@asmi.az.gov';
'Marjorie.E.Blaine@usace.army.mil'; 'jason_douglas@fws.gov'; 'rcasavant@azstateparks.gov';
'rsejkora@azstateparks.gov'; 'ohenderson@ci.sahuarita.az.us'; 'scott_stonum@nps.gov';
darla_sidles@nps.gov; 'jessop.carter@epa.gov'; 'goforth.kathleen@epa.gov'; 'jean_calhoun@fws.gov';
'leenhout@usgs.gov'; 'saleake@usgs.gov'; 'jphoffma@usgs.gov'; 'kudall@ci.sahuarita.az.us'
Cc: Upchurch, Jim -FS; Cordts, Robert -FS; Kingsbury, Jamie -FS; Everson, Beverley A -FS
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Subject: Rosemont Copper: Draft BO
 
Hi Team.
 
As indicated at last week’s Rosemont Copper cooperators meeting, the FS has decided to share the
draft BO with the cooperators only.  Please distribute to your internal reviewers as needed.  This
document is being provided for context only – we are not asking for comments on the draft BO.  I
am also attaching the appendix B: Mitigation & Monitoring (which is posted on the website along
with the PA FEIS).  Please note that this appendix will be modified to incorporate the final BO
measures.
 
As with all documents shared with the cooperators last week, please remember that they are all in
DRAFT format – this includes the appendices like the Section 106 MOA, the PA FEIS, and this draft
BO. 
 


Remember, electronic response to comments in the correct format are due to me by August 1st.   If
you have any questions, please feel free to contact me (info below). Thank you for your time and
interest in the Rosemont Copper project.
 
 


 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.


*********************** ATTACHMENT NOT DELIVERED  *******************


This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments







sent from the Internet into the agency via Email.


If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.


***********************  ATTACHMENT NOT DELIVERED ***********************








From: Rivera, Shirley
To: Stacy, Andrea; Holladay, Cleveland; McKaughan, Colleen; Jessop, Carter
Cc: John Notar
Subject: RE: responses to PA FEIS
Date: Wednesday, August 21, 2013 2:28:14 PM
Attachments: RosemontAFEIS_CommentsTable_081513.docx


Andrea,
 
Thank you for a copy of your comments.  I am attaching the comments we/Air received
from our NEPA/Carter’s folks. Carter had mentioned last week that I could forward to
you all earlier this week, so thanks for this reminder!
 
- Shirley
 
Week of Aug 19: Planned **IN** Mon-Fri.
Week of Aug 26:  Planned **IN** Wed-Thurs; Out of office Mon-Tues.; Furlough Fri
Week of Sept 2: Planned **IN** Tues-Fri
____________________________________________________________ 
Shirley F. Rivera 
T: (415) 972-3966 | F: (415) 947-3579 | Rivera.Shirley@epa.gov | Workspace #17112 
U.S. EPA, Region 9, Air Permits Office (AIR-3) | 75 Hawthorne St., San Francisco, CA  94105 


 
 
 
From: Stacy, Andrea [mailto:andrea_stacy@nps.gov] 
Sent: Wednesday, August 21, 2013 11:37 AM
To: Holladay, Cleveland; Rivera, Shirley; McKaughan, Colleen; Jessop, Carter
Cc: John Notar
Subject: Fwd: responses to PA FEIS
 
Hi Shirley,
It appears the USFS intends to share cooperating agency comments on their website, so
swapping comments shouldn't be an issue.  NPS comments are attached, ARD's technical
comments are in the attached spreadsheet.  If you still want to send EPA's, we'd appreciate
seeing them.  
 
Regards,
Andrea
 
---------- Forwarded message ----------
From: Sidles, Darla <darla_sidles@nps.gov>
Date: Tue, Aug 20, 2013 at 2:29 PM
Subject: Fwd: responses to PA FEIS
To: Michael George <michael_george@nps.gov>, Andrea Stacy <andrea_stacy@nps.gov>,
John Notar <john_notar@nps.gov>, James Doyle <James_Doyle@nps.gov>, Michael
Litterst <mike_litterst@nps.gov>, Rick Frost <Rick_Frost@nps.gov>, Tamara Whittington
<tammy_whittington@nps.gov>, Patrick Malone <patrick_malone@nps.gov>
Cc: Laura Joss <Laura_Joss@nps.gov>, Scott Stonum <Scott_Stonum@nps.gov>
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Dated: mm/dd/yyyy		Document Name and Version 


ROSEMONT Preliminary Administrative Draft Final EIS – Cooperating Agency Review		Dated: August 1, 2013


Document Review Comment Form — (US Environmental Protection Agency)


The U.S. Environmental Protection Agency (EPA) has reviewed the Preliminary Administrative Final Environmental Impact Statement (AFEIS) for the proposed Rosemont Copper Mine Project (Project), in Pima County, Arizona. Our comments are provided pursuant to the National Environmental Policy Act (NEPA), Council on Environmental Quality (CEQ) regulations (40 CFR Parts 1500-1508), and our NEPA review authority under Section 309 of the Clean Air Act. These comments were also prepared under the authority of, and in accordance with, the provisions of the Federal Guidelines (Guidelines) promulgated at 40 CFR 230 under Section 404(b)(1) of the Clean Water Act (CWA).





EPA has reviewed this preliminary document to the extent that the brief review period allowed, however, the comments below should not be considered all encompassing of EPA’s concerns and input related to this project or this EIS. We appreciate the enormous amount of additional analysis and work that has gone toward producing this revised document, and we note substantial improvements in every section of the document, as well as changes to the project design and mitigation measures to provide additional protections for the environment. Nevertheless, the proposed project continues to present serious environmental issues, and EPA has identified significant information gaps that should be resolved prior to publication of the EIS for further public review. EPA staff will continue to be available to assist the Forest Service in further revising this EIS. 





To the extent possible, EPA has provided multiple citations for those comments that refer to an issue and/or information that we have found in multiple locations in the document; however, it is likely that some comments will apply to locations in the document that we have not explicitly cited. As appropriate, we request that the Forest Service apply our comments and recommendations through the document to all occurrences of each issue.





			[bookmark: _GoBack]Ch


			Section


			Page


			Line


			Comment/Change requested





			3


			Seeps, Springs and Riparian Areas


			6


			Table 106


			Cienega Creek Reach 1 is characterized as having an ephemeral flow regime. On June 27, 2013, Dr. Robert Leidy, a senior scientist in EPA Region 9’s Wetlands Office, visited Cienega Creek Reach 1. Based upon his best professional judgment, the classification of this reach as ephemeral is inaccurate.  Significant portions of Reach 1 immediately upstream from the confluence with Gardner Canyon exhibit characteristics of perennial flows and contained surface water at the time of his visit, which coincided with the driest period of the year for this region (June). USFS should examine whether the assumption of this stretch as ephemeral is well founded and/or correct Table 106 to reflect existing perennial conditions in referenced portions of Reach 1.  Dr. Leidy is preparing a trip report that will outline his findings and we will provide his report to the USFS for reference.





			3


			Seeps, Springs and Riparian Areas


			8


			8-10


			The AFEIS notes that, with the exception of several springs in Davidson Canyon, isotopic data have not been made available to help determine the sources of water to springs in the analysis. Isotopic data for all potentially affected springs in Davidson Canyon would be invaluable. Do isotopic data exist for other potentially affected streams in Davidson Canyon or elsewhere in the study area? If such data are available, they should be acquired, analyzed and incorporated into the AFEIS.





			3


			Seeps, Springs and Riparian Areas


			8


			15-18


			For those individual springs and seeps for which there is insufficient data to determine the source of water and probable impact, the AFEIS assumes that there will be an impact. EPA applauds the Forest Service for this approach to impact analysis in the face of uncertainty. We recommend applying a similar approach when discussing the scope of impacts related to groundwater drawdown, given that the results from the groundwater modeling contain a very high degree of inherent uncertainty.





			3


			Seeps, Springs and Riparian Areas


			8-11


			


			Several springs, seeps, streams, and riparian areas within the assessment area likely contain jurisdictional waters of the United States, including wetlands that will be indirectly impacted by the proposed project, primarily from groundwater drawdown. Although the AFEIS estimates 407 acres of mapped hydroriparian habitat in the assessment area, a subset of these are jurisdictional waters of the United States that have not been delineated.  For example, BLM staff estimate that over thirty perennial and seasonal wetlands of various acreages are associated with Cienega Creek within the Las Cienegas National Conservation Area (J. Simms, personal communication with Dr. Robert Leidy, EPA, June 2013), some or all of which may be waters of the U.S.  Without a jurisdictional determination covering the assessment area, the Corps and EPA will be unable to determine the full scope of indirect impacts to areas regulated under the Clean Water Act. We recommend that the EIS be revised to acknowledge that potentially extensive areas of waters of the United States, including wetlands, occur in the analysis area, that the reach and extent of these waters has not yet been determined, and that, therefore, potential indirect impacts from the proposed actions on these waters has not been quantified. Alternatively, the applicant could provide USFS with an expanded “preliminary jurisdictional determination” (PJD) that covers not only the project site but the entire assessment area, so that USFS may disclose this information in the EIS.





			3


			Seeps, Springs and Riparian Areas


			15


			10-17


			The AFEIS refers to the groundwater models as “the most appropriate tool for estimating potential impacts to surface waters”, referencing Ugorets et al. 2012. [footnoteRef:1] We do not believe that conclusions contained in Ugorets et al. (2012) and in the Groundwater Quantity section of the AFEIS support a conclusion that the quantitative groundwater models are an appropriate tool for estimating impacts to surface waters that the EIS characterizes as “distant” (outside the project area, but within the study area).   [1:  Ugorets, V., Cope, L. and C. Hoag. 2012. Pt. 3 SWCA Questions 1 through 3- Professional Opinions to Assess Impacts to Distant Surface Waters and Modeling Certainty. Memorandum dated August 8, 2012 prepared by SRK Consulting to Chris Garrett, SWCA. 8 pp.  ] 






The AFEIS clearly acknowledges in several resource sections of Chapter 3 and in the expert report by Ugorets et al. (2012) that the models are not able to accurately predict small groundwater changes (changes of less than 5ft) over long time periods (e.g., hundreds to thousands of years). The AFEIS frequently refers to near and long term predictions of groundwater drawdown and the effects thereof using terms such as “speculative” and “highly uncertain”. For example, the near-term model predictions of groundwater drawdown impacts to Empire Gulch stream flow are described as “speculative” (p. 33, lines 23-24).  Long-term impacts on Empire Gulch stream flow based on the models are described as “highly uncertain” (p. 33, lines 31-32). The AFEIS concludes that, along Empire Gulch “…predictions of impact to stream flow based on these levels of drawdown would be speculative…with a high level of uncertainty…” (p. 33, lines 39-42). In addition, the AFEIS characterizes the quantitative modeling of the long-term impacts along Cienega Creek as “…highly speculative.” (p. 34, lines 24-25). The FEIS concludes for Cienega Creek that “…because of the margin of error of the models and the long time frames involved, these predictions have a high level of uncertainty. Quantitative predictions of changes in stream flow in the long term are entirely speculative.” (p. 35, lines 4-6)). 





Furthermore, Ugorets et al. 2012 (p.5) refers to the qualitative level of certainty in using the models as follows: “In SRK’s professional opinion, the qualitative level of certainty for the existing models to make predictions listed in Item 2 above [i.e., predicted levels of groundwater drawdown] is low…In addition to the constraints and limitations found in any numerical model, other factors not included in the models will likely have an influence on conditions 1,000 years from closure. Numerous, unknown future factors [e.g., climate change, land use] and conditions have the potential to produce drawdown impacts much greater than the reported 0.1-0.2 ft…Thus, the predicted impacts to the surface water sources cannot be considered reliable with the accuracy stated in Item 2 above.” In addition, it is generally recognized that small changes in groundwater levels have the potential to adversely affect springs, seeps, stream surface flows, and riparian areas.  





These acknowledgements in the AFEIS support the conclusion that the groundwater models are not suitable for predicting impacts to most, or all distant springs, seeps, and riparian areas and, therefore, should not be relied upon as the basis to quantitatively or qualitatively assess the likely impacts to such areas from project-related groundwater drawdown.  The AFEIS should, instead, indicate that, even with the considerable efforts put forth by Coronado National Forest and other involved parties, and the substantial expertise brought in to support this analysis, the inherent limitations in the accuracy of groundwater modeling, as well as the scope and temporal scale of potential effects involved in this case, are such that the models performed are not a reliable means of predicting impacts to distant springs, seeps, streams and riparian habitats. This recommendation should be carried forward to other chapters and resource sections within the next iteration of the EIS wherever use of the groundwater models is discussed.   





			3


			Seeps, Springs and Riparian Areas


			15


			10-17


			Given the limitations of the groundwater models, it is often reasonable to reach opposite conclusions regarding impacts than those presented in the AFEIS. Where applicable, we have outlined in the comments below why the information provided regarding drawdown could also support a conclusion opposite to the one provided in the AFEIS.





			3


			Seeps, Springs and Riparian Areas


			16





			21-23


			The AFEIS states, “For Upper Cienega Creek there is no direct potential to affect surface water quality, unless changes in stream flow indirectly affect aspects of water quality (temperature, for instance)”. We note that pages 33-35, in the Seeps, Springs and Riparian Areas section state that all three groundwater models suggest that there is the potential for near- and long-term drawdown along Upper Cienega Creek to result from project related groundwater pumping.  Small changes in stream flow can result in significant changes in water temperature, especially in warm, arid environments. Water temperature is an important measure of water quality. The AFEIS should disclose that even small surface flow reductions from groundwater drawdown would be likely to increase temperatures, and thus lower surface water quality in Upper Cienega Creek.





			3


			Seeps, Springs and Riparian Areas


			17


			Table 108


Issues 3D.2 & 3D.3


			The Proposed Action is stated to have no effects on the number of stream miles changed from intermittent/perennial flow status to ephemeral flow status. We have several concerns regarding this conclusion:  As previously discussed, the groundwater models cannot accurately predict small (less than 5 foot), long term changes to groundwater levels, especially on more distant waters, such as Cienega Creek. 





Tables 60-64 of the Groundwater Quantity resource section report for Upper Empire Gulch Springs present the following ranges of modeled groundwater drawdown based on sensitivity analyses: 1) end of active mining (<0.1-0.2 feet); 2) 20 years after active mine closure (<0.1-0.5 feet); 3) 50 years after closure (<0.1-1.8 feet); 150 years after closure (0.1-5.0 feet); and 1000 years after closure (2.3-6.0 feet). If the output of the groundwater modeling and the sensitivity analyses are accepted, these data indicate that potentially significant groundwater drawdown in the vicinity of Empire Gulch is likely to occur. Furthermore, the upper boundary of the sensitivity analysis performed indicates impacts in excess of 5 feet; the threshold established as the limit of accurate prediction for the modeling performed, further supporting the conclusion that significant drawdown is probable. Hydrologic changes are predicted for Empire Gulch from groundwater drawdown that could have a potential “effect on springs and stream flow, potentially shifting some or all of the stream length from perennial to intermittent” (AFEIS, p. 38, lines 8-10). The AFEIS states that Upper Cienega Creek receives surface water (and groundwater) flow from Empire Gulch. The AFEIS concludes that “a small change in stream flow [in Cienega Creek] could result in the loss of surface flow during these drought periods” (p. 34, lines 34-35). The contribution of flow from Empire Gulch to Upper Cienega Creek has not been determined, so adverse effects to surface flows from a reduction in Empire Gulch contributions remain plausible and uncertain, contrary to the conclusion of “no effect” indicated.   Based on this reasoning, it is, therefore, not accurate to conclusively state that there will be no drawdown-related changes to stream flows in these waters.


 


Table 108 should be revised to more accurately reflect the conclusions presented in the body of the AFEIS that groundwater drawdown effects are highly uncertain and definitive conclusions regarding the proposed project’s potential effects on stream flow in Cienega Creek cannot be made. The FEIS should explain that the predicted groundwater drawdown in Empire Gulch may result in changes in stream flow in both Empire Gulch and Cienega due to their connection. The FEIS should not dismiss the potential for drying of the streams to occur.





			3 


			Seeps, Springs and Riparian Areas 


& Groundwater Quantity


			3 











13


			22-28











28-36


			These two sections of the AFEIS conclude that no seeps, springs, hydroriparian or mesoriparian habitat, areas with perennial stream flow, or critical areas that would be affected by groundwater drawdown were identified within or beyond the western model boundary. The AFEIS should clarify whether detailed surveys of springs and seeps, and other critical areas (similar to surveys conducted on the eastern slopes of the Santa Rita Mountains within the model boundaries) were conducted within and immediately adjacent to the western model boundary, particularly within the Santa Rita and Empire mountains.





			3


			Seeps, Springs and Riparian Areas


			33


			10-42


			EPA recommends that additional information regarding the potential adverse environmental consequence of seemingly small changes in groundwater levels be added. The AFEIS repeatedly characterizes changes in ground water levels of < 1 foot as “small” (e.g. p. 37, line 24 and p. 38, line 23). The use of the descriptors “small” or “very small” are not meaningful absent some relative measure of ecological significance or risk.





Seemingly “small” changes in groundwater levels may have profound adverse affects on surface and shallow subsurface (i.e., groundwater and hyporheic) flows. In part, this is because the wetted surface area of many aquatic habitats in the arid Southwest, including the Cienega Creek watershed, is characterized by shallow surface water depths (e.g., << than a few inches), especially during the drier portions of the year (April-early July), and is, therefore, extremely susceptible to drying from small changes in groundwater levels. Significant changes to stream base flow are possible because, typically, inflow to streams originates from the topmost portions of the subsidizing aquifer; small declines in the water table can significantly reduce groundwater contributions that sustain stream flow.[footnoteRef:2]   [2:  Typically, there is a nonlinear relationship between groundwater-stream interactions such that changes in groundwater levels and stream flow are rarely a simple 1:1 relationship. A consequence is that relatively small drawdown of groundwater levels can result in significant declines in groundwater contributions to stream base flows. For example, one  study (Knox 2006, cited in Earman and Dettinger 2011) demonstrated that declines in groundwater storage of about 3-5% resulted in a decline of stream base flow of 31% and total stream flow of 35%  (Earman, S. and M. Dettinger. 2011. Potential impacts of climate change on groundwater resources – a global review. Journal of Water and Climate Change 24: 213-229).] 






			3


			Seeps, Springs and Riparian Areas


			34-35


			


			See above comments regarding the risk or significance of 'small' drawdown affecting surface flows, such as those modeled for Upper Cienega Creek. 





			3


			Seeps, Springs and Riparian Areas


			37


			22-23


			The statement, “there is no reasonable analysis to indicate that stream flow in Cienega Creek would be impacted in the near term,” is not an accurate description of the modeling results or level of accuracy.  Because of model uncertainty, it would be equally reasonable to reach an opposite conclusion; that is, that there is no reasonable analysis to indicate that stream flow in Cienega Creek would not be impacted in the near future. This language should be revised to accurately reflect model uncertainty and the ability to make supportable conclusions from the models as previously discussed.





			3


			Seeps, Springs and Riparian Areas


			38


			


			As previously noted, based upon the personal observations of R. Leidy, EPA, June 27, 2013, the assessment area supports extensive waters, including wetlands, the jurisdictional extent of which has not yet been delineated. This includes the reach of Empire Gulch immediately downstream from Upper Empire Gulch Spring. Please see our previous comments on this matter.





			3


			Seeps, Springs and Riparian Areas


			38


			20-36





34-36


			The AFEIS states that, “no areas of riparian vegetation associated with Cienega Creek would reasonably be expected to be impacted based upon the hydrologic changes described.” The conclusions of little or no predicted hydrologic changes or expected effects on riparian vegetation are based on speculative models characterized by a high degree of uncertainty, or insufficient information. We do not concur with the conclusions that there likely will be no indirect effects on riparian vegetation based on the model results provided. As previously stated, the data presented in Tables 60-64 of the Groundwater Quantity resource section report levels of groundwater drawdown such that if the output of the groundwater modeling and the sensitivity analyses are accepted for Cienega Creek and for the Gardner/Cienega confluence, these data indicate that potentially significant levels of groundwater drawdown are a possibility in the near- and long-term along Cienega Creek. However, EPA maintains that conclusions regarding impacts are not supportable because the modeling is not accurate enough to predict impacts < 5 feet and the discussion fails to recognize that even small fluctuations in the groundwater table can result in significant changes to surface flows. Furthermore, the contribution of flow from Empire Gulch to Upper Cienega Creek has not been determined, so adverse effects to Cienega Creek from the loss of water contributions from Empire Gulch are a realistic possibility.  Please revise conclusions in the AFEIS to accurately represent potential project impacts on stream flow from changes to groundwater levels. 





			3


			Seeps, Springs and Riparian Areas


			39-40


			


			The AFEIS concludes, “Predictions of losses to recharge to the shallow alluvial aquifer and therefore loss of water available to support riparian vegetation have a high level of uncertainty.” (p. 40, lines 5-6). The Surface Water Quantity resource section of Chapter 3 states that quantification of aquifer recharge is not possible and therefore has not been completed (see Indirect Effects to Aquifer Recharge, p. 32, lines 29-33).  The AFEIS then concludes that, “Reach 4 of Davidson Canyon has been classified as hydroriparian habitat. Similarly, this habitat is unlikely to experience effects, given the unlikely effects on recharge of the alluvial aquifer [from the project].” (p. 40, lines 15-16).  Based on our earlier comments related to this issue, and since there is great, unquantified uncertainty in the predictions, this conclusion is not supportable. 





			3


			Seeps, Springs and Riparian Areas


			53


			16-37


			The AFEIS acknowledges that predicted increases in temperatures and reduced precipitation resulting from climate change will continue to reduce the quantity of stormwater and groundwater available for use by riparian vegetation; result in shifts from perennial to intermittent flow along upper Cienega Creek and Empire Gulch; and increase the vulnerability of springs and riparian vegetation.  The AFEIS discusses stream flow monitoring results from Pima County that document reductions in the length of wetted-channel/stream flow within the lower reaches of Cienega Creek Preserve from the ongoing decade-long drought. The AFEIS does not, however, adequately characterize potential cumulative effects from project-related groundwater drawdown and increasing demand for groundwater as a result of residential and commercial growth within the context of drought and projected climate change.[footnoteRef:3]  Currently, only 13 percent of the length of Cienega Creek within the preserve exhibits a wetted channel during the driest portion of the year (i.e., June) on the heels of the ongoing drought. The AFEIS should reflect the latest science on climate change by explicitly acknowledging the moderate-to high levels of confidence of the latest climate change science model predictions for the American Southwest. If, as the AFEIS states, “prolonged droughts [similar to the ongoing Southwestern drought] brought on by climate change could result in similar shifts from perennial to intermittent flow along upper Cienega Creek and Empire Gulch” (p. 56, lines 2-3), then the potential additive/cumulative adverse effects from the project and other water demands on streams, wetlands, and riparian areas in the context of climate change should be clearly discussed in the AFEIS.  [3:  There is compelling scientific evidence that the American Southwest will experience changes in climate extremes over the next century. Projected changes in climate parameters (and the level of confidence in the projections) for the Southwest Border Region include increases in: average annual temperatures (high level of confidence of occurrence), average summer temperatures (high); average annual maximum temperatures (medium-high); annual number of days with maximum temperatures > 100° F (medium high); heat wave duration (high); and drought (high), coupled with decreasing annual precipitation (medium-high). Climate change is likely to significantly affect: the dynamics of stormwater and groundwater recharge systems (primarily through changes in the quantity and quality of available groundwater); stream flow, especially summer base flows; aquatic and wetland biogeochemical processes; and ultimately the health of riparian areas and wetlands and the animals that depend on these habitats, particularly in the arid Southwest. For examples, see: Dixen, M., Stromberg, J., Proice, H., Galbraith, A., Friemer, K. and E.W. Larsen. 2009. Potential Effects of Climate Change on the Upper San Pedro Riparian Ecosystem, in Ecology and Conservation of the San Pedro River. J. Stromberg and B. Tellman, editors; and Proceedings of the National Academy of Sciences (PNAS). 2010. Climate Change and water in Southwestern North America. Special Feature. PNAS December 14, 2010: 21256-21299.; and Green, T.R., Taniguchi, M., Kooi, H., Gurdak, J.J., Allen, D.M., Hiscock, K.M., Treidel, H., and A. Aureli. 2011. Beneath the surface of global change: impacts of climate change on groundwater. Journal of Hydrology  405: 532-560.; and Perry, L.G., Andersen, D.C., Reynolds, L.V., Nelson, S.M., and O. Shafroth. 2012. Vulnerability of riparian ecosystems to elevated CO2 and climate change in arid and semiarid western North America. Global Change Biology 18: 821-842.] 
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			Groundwater Quantity


			1


3


			38-41


1-3


			This section of the AFEIS provides qualitative conclusions that project-related groundwater drawdown will have either no effect, or will result in only small changes to, seeps, springs, stream flows, and riparian areas. Given that the AFEIS frequently acknowledges the serious limitations of the groundwater models, these conclusions are not well supported. Additional documents and studies, and the opinions of experts (see p. 8, Scientific Uncertainty and Professional Disagreement) are referenced in the AFEIS in support of many of the qualitative conclusions regarding changes to groundwater levels, but none of these supporting materials change the overriding finding that the groundwater models are not able to accurately predict the effects of changes in groundwater levels beyond the 5 foot drawdown contour. In light of the stated inability of the models to provide adequate resolution on this issue, we recommend that impact assessments be based on a risk analysis that considers the likelihood or probability of an event occurring, followed by an assessment of the consequences. The AFEIS should discuss the risk to vulnerable aquatic and wetlands habitats from reliance on predictions from groundwater models that cannot accurately detect small changes.





All three groundwater models discussed in the AFEIS predict eventual groundwater drawdown in the assessment area. If the output of the groundwater modeling and the sensitivity analyses are accepted, the probability of occurrence of some level of drawdown (from 0.1 ft up to 5ft) at sensitive waters in the assessment area remains very high. The environmental consequence (i.e., vulnerability) of springs, seeps, stream flows, wetlands and riparian areas in the study area to groundwater drawdown is potentially great because these habitats are rare, are currently threatened and shrinking because of on an going drought and projected climate change, and because relatively small changes in the levels of groundwater and surface water can and often do have large negative environmental consequences. A high probability of any ground or surface water drawdown combined with high vulnerability means that the environmental risk to aquatic resources and wetlands, and the organisms they support, should be characterized as great. The EPA believes that such potential for ground and surface water drawdown could lead to significant long-term indirect/secondary effects to aquatic resources pursuant to the 404(b)(1) Guidelines (40 CFR 230.11).





Based on all of the above, we find the conclusions in the AFEIS of small or no effect to aquatic and riparian resources from groundwater drawdown to be unsupported.  The FEIS should clarify that the groundwater models are not reliable for predicting impacts to distant springs, seeps, streams and riparian areas, and therefore, quantitative and qualitative conclusions based on these models are not supported by the model outputs. This recommendation should be carried forward to other Chapter 3 resource sections within the AFEIS where use of the groundwater modeling is discussed. 
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			Groundwater Quantity


			5


			24-27


			[bookmark: OLE_LINK1]The groundwater analysis area extends east of Cienega Creek, yet appears that seeps, springs, streams, wetlands and riparian areas that may lie east of Cienega Creek were not inventoried or assessed for potential effects of groundwater drawdown. Over thirty perennial and seasonal wetlands of various acreages are associated with Cienega Creek within the Las Cienegas National Conservation Area (BLM staff estimate).  According to BLM, the majority of these wetlands are adjacent to Cienega Creek between Cinco Canyon and Oak Tree Canyon, and include the Cienequita, Spring Water, and Cinco Ponds wetlands. Other wetlands are found upstream of the Mattie Gulch and Cienega Creek confluence (i.e., Cold Spring wetland).  Many of these wetlands and aquatic features would likely qualify as jurisdictional waters of the United States (R. Leidy, personal observation, June 27, 2013). If there are potential project effects on Cienega Creek from groundwater drawdown, it follows that there would also be potential effects from groundwater drawdown on these waters, as they are immediately adjacent and hydrologically connected to Cienega Creek. The EIS should describe these aquatic features adjacent to Cienega Creek, identify their likely CWA jurisdictional status, and indicate what the potential impacts to these features may be. 
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			Groundwater Quantity


			18


			


			With regard to the various groundwater models employed, EPA has the following observations:





For all models, the AFEIS recognizes that predicting groundwater levels hundreds or thousands of years in the future is “speculative”. 





For the Montgomery and Tetra Tech models, historic water-level data used as a basis for the models were primarily limited to data beginning in 2008 in the immediate vicinity of the mine. The short period of records for this groundwater data set introduces potentially significant uncertainty and errors affecting model calibration and the ability to make accurate predictions over long time periods. The ability to predict future groundwater levels over the life of the mine and beyond with certainty necessarily requires relatively longer data sets. 





For the Montgomery and Tetra Tech models, existing Cienega Basin pumpage was not quantified or modeled, but is recognized as increasing. This unknown pumpage will affect the accuracy of future predictions of groundwater drawdown. 





Based on the model limitations, the EIS should disclose that the groundwater drawdown models are not suitable for predicting impacts to distant surface water resources for the long time periods over which impacts of the proposed project are expected to occur.





EPA notes that the Meyers Model has been peer reviewed, but the results of that review were not made available to Coronado National Forest for inclusion in the AFEIS. 
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			Groundwater Quantity


			28


			Table 53


			Issues 3A.1 and 3A.3: The AFEIS concludes that Gardner Canyon, Davidson Canyon and Cienega Creek are unlikely to experience substantial drawdown over any time period. As previously discussed, EPA does not believe this statement is well supported. Please refer to EPA comments and recommendations regarding this issue in the Seeps, Springs and Riparian Areas resource section of Chapter 3.
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			Groundwater Quantity


Also Biological Resources


			66





87


			37-43





30-40


			The basis for the statement that estimates of reduced surface water flows in Davidson Canyon are conservative is unclear. Because of topography alone, flows from the project site would likely continue to move downslope by surface and or shallow subsurface pathways and contribute recharge to lower Davidson Canyon. EPA recommends that the discussion in lines 37-43 be deleted so as not to inappropriately minimize the significance of the potential impacts to aquifer recharge. 
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			Groundwater quantity


			68


			15-27


			If the overall volume of rainfall falling in the basin is expected to decrease, then it is highly unlikely that net recharge in the basin could reasonably be expected to increase, regardless of potential changes in the distribution of precipitation. 





This passage should also note that higher temperatures would increase evapotranspiration (ET) from plants, thereby reducing groundwater storage and increasing drawdown. Resultant shifts in plant communities (e.g., hydroriparian toward xeroriparian) could serve to further exacerbate drawdown.





			3


			Biological Resources


			13-15


			Table 116


			Issue 5B.1: For the proposed action, the column, “Acres by type of terrestrial and aquatic habitat lost, altered, or indirectly impacted,” refers the reader to Table 123 for detailed information regarding these impacts; however, tables 121-123 (pp. 90-91, 97) document direct impacts (acres lost) to vegetation types and special status species and contain no information on indirect impacts. Table 105 in Chapter 3 of the Seeps, Springs and Riparian Areas resource section presents quantitative estimates of project effects to riparian areas, but does not include estimates for jurisdictional waters of the United States, including wetlands. The EIS should include the quantitative estimates of indirect impacts from the proposed action, shown in Table 108 of the Seeps, Springs and Riparian area resource section, in the Biological Resources section.





			3


			Biological Resources


			


			Table 116


			Issue 5B2: For the proposed action, qualitative assessment of impacts on aquatic habitats and surface water that supports wildlife and plants such as stock tanks, seeps and springs are discussed. As previously cited, relatively small changes in groundwater levels can and often do result in significant reductions in associated surface water. Because the surface waters in question here contain very little water during the driest times of year, the EPA believes that impacts to Empire Gulch could include not only transition from perennial to intermittent stream flow, but transition from intermittent to ephemeral flow or complete drying of all or portions of stream reaches. 





In addition, the basis for the finding that impacts to hydroriparian habitat along Cienega Creek and Davidson Canyon, while possible, are “not anticipated” is not clear. As noted elsewhere throughout the resource sections of the AFEIS, the groundwater models are unable to accurately predict small changes to groundwater levels (<5 ft.) over long periods, or the potential effects of water table drawdown on these waters and riparian areas. Given such uncertainty and the information provided in the AFEIS, it is reasonable to anticipate that the proposed action could cause changes to groundwater levels that would adversely affect stream surface flows, springs and seeps associated with Cienega Creek, Gardner Canyon and Davidson Canyon. Issue 5B2 should be revised to accurately reflect the potential for impacts from the proposed action to Cienega Creek, Gardner Canyon, and Davidson Canyon.





			3


			Biological Resources


			


			Table 116


			Issue 5B3: It is also possible that indirect effects from groundwater drawdown will not only result in changes in the function of riparian areas for wildlife, but in the complete loss of some functions. This Issue should be revised to reflect the potential for the complete loss of some functions.
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			Biological Resources


			


			Table 116


			Issue 5C1: Analysis of disturbance that could create conditions conducive for invasive species should not be limited only to the 5,589 acres of the project area that is disturbed. As noted elsewhere in Table 116, indirect impacts from groundwater drawdown could potentially result in the transition of hydroriparian to mesoriparian or xeroriparian habitat. Such a transition would provide an opportunity for the invasion and spread of native mesquite and non-native tamarisk into riparian areas. Issue 5C1 should be revised to reflect the fact that many additional acres could be impacted by invasive species in riparian areas within the analysis area due to the indirect effects of groundwater drawdown. 





			3


			Biological Resources


			


			Table 116


			Issue 5E.1: For the proposed action, “Acres of habitat disturbed for each special status species, including impacts to designated and proposed critical habitat”, is limited to within the 5,589 acre area of direct impacts.  However, according to the AFEIS, the U.S. Fish and Wildlife Service’s biological opinion concludes that, because of the indirect effects of groundwater drawdown, the proposed action is likely to adversely affect designated critical habitat for the federally-listed endangered Gila chub and  threatened Chiricahua leopard frog, and likely to adversely affect the federally-listed endangered Gila topminnow (AFEIS, pp. 105 am 111).  Table 116 does not include a quantitative estimate of acres of critical habitat that is indirectly disturbed or lost from the proposed action, even though critical habitat for these species has been quantified. To the extent that reliable estimates of habitat loss resulting from groundwater drawdown can be estimated, this table should be revised to reflect those additional acres of critical and non-critical habitat indirectly impacted. Where data accuracy limits the ability to estimate this quantitatively, this limitation should be disclosed and the table should report only direct impacts.
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			Biological Resources


			16


			


			The AFEIS does not include a discussion of the federal Clean Water Act (CWA) or Department of Army regulations as influencing or guiding the analysis of biological resources. In particular, there is no reference to the 404(b)(1) Guidelines and restrictions on discharge, most notably 40CFR 230.10(b)(3): adverse effects on endangered species; and (c): significant degradation of waters of the United States; and 40CFR 230.11(g) and (h) determination of cumulative and indirect/secondary effects on aquatic ecosystems. There is no discussion of impacts to jurisdictional waters of the United States impacted by the project. This section should be revised to include a discussion of applicable portions of the CWA and 404(b)(1) Guidelines, and Department of Army regulations. It should also provide assessment of impacts to jurisdictional waters of the United States.
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			Biological Resources


			20


			


			The AFEIS indicates that wetlands are associated with only two springs. The AFEIS does not discuss the extensive riverine and palustrine wetland systems within and adjacent to Empire Gulch, Gardner Canyon and Cienega Creek that will or may be indirectly impacted by the proposed action. Many of these wetlands are likely to be jurisdictional waters of the United States, but the reach and extent of federally regulated wetlands have not been delineated; therefore, the extent of indirect impacts to these waters has yet to be determined. These waters should be delineated or the EIS should note that an unknown number of acres of wetlands and jurisdictional waters exist in Empire Gulch, Gardner Canyon, and Cienega Creek and, because the reach and extent of these waters has not been delineated, the extent of indirect impacts to them is unknown.
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			Biological Resources


			27


			33-35





			The discussion of hydroriparian vegetation types does not acknowledge that portions of this vegetation type include jurisdictional wetlands regulated under the federal CWA. The reach and extent of these federally regulated wetlands have not been delineated; therefore, the extent of indirect impacts to these waters has yet to be determined.  Riverine and palustrine wetlands that occur in several areas adjacent to Cienega Creek have not been identified in lines 33-35 of this section. These unidentified wetlands may be jurisdictional waters of the United States and may be impacted indirectly by the proposed action.  As previously recommended the EIS should acknowledge that extensive waters of the United States, including wetlands, occur in the analysis area and that the reach and extent of these waters has not been delineated and potential indirect impacts from the proposed action on those waters has not been quantified.





			3


			Biological Resources


			40-41


			


			The Huachuca water umbel is an obligate hydrophyte (i.e. almost exclusively found in wetlands). The habitat descriptions in the AFEIS for this hydrophyte and several other sensitive aquatic/wetlands species do not specifically identify or use the term wetlands in the description. For greater clarity, language to this effect should be added.
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			Biological Resources


			78


			


			This section should be revised to include a discussion of the indirect effects of the proposed action on jurisdictional waters of the United States (40 CFR 230.11(h)), including wetlands in the project analysis area (as opposed to the project area). 
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			Biological Resources


			86-88


			16-20


			The AFEIS states, “Further, natural variability with these riparian systems has been documented and indicates that several feet of fluctuation in groundwater levels regularly occur, generally with no ill effects. For these reasons, while modeling has been used to qualitatively suggest what might occur, only changes in groundwater level more than 5 feet are considered to have certainty for predicting changes to riparian areas”. The statement that there are no ill effects from observed natural variability in groundwater levels is speculative in the absence of detailed monitoring data of the possible effects of fluctuations on shallow groundwater levels, stream flows at various locations, and the flora and fauna that rely upon these water sources. For example, has a correlation between fluctuating groundwater levels and the timing of decreases in stream flow and stream drying, or changes in the water table in the soil profile been documented? Wet/dry mapping by the Pima Association of Governments has documented that the percentage of Cienega Creek that flows in the Preserve above and below the confluence of Davidson Canyon has steadily decreased since monitoring began in 1984; with only 13 percent of the Cienega Creek supporting flowing or standing water in June 2011 (see AFEIS, Chapter 3, Surface Water Quantity, Surface Water Trends, p. 21).  Secondary effects of ground water drawdown from the proposed mine would cause additive adverse impact to Cienega Creek resulting in further reduction in the length of wetted channel. A similar trend over this period of decreasing wetted channel length during the driest month of June has been recorded in Cienega Creek within the Las Cienegas National Conservation Area (data provided by Jeff Simms, BLM, 2013). In addition, groundwater drawdown of < 5 feet would not be detected by the models, but this drawdown would have an additive effect on overall natural variation in groundwater tables. This means that the combined effects of natural variability with drawdown from the proposed action could have significant impacts on the aquatic, wetland and riparian habitats.





Please revise this section to remove speculative conclusions about no ill effects from natural groundwater variability, and clarify that any effects from the proposed action are additive to natural fluctuations.





			3


			Biological Resources


			86


			35-40


			The AFEIS concludes that no change in riparian habitat along Cienega Creek and Gardner Canyon is expected to occur as a result of the proposed mine. As we have commented previously regarding the Groundwater Quantity resource section of Chapter 3, conclusions of little or no predicted hydrologic changes or expected effects on riparian vegetation are based on speculative models characterized by a high degree of uncertainty. We do not concur that there are adequate data to conclude that there likely will be no indirect effects on riparian vegetation nor that there will be no subsequent effects to aquatic wildlife habitat (40 CFR 230.10 (c) and 230.11 (h)).





Tables 60-64 of the Groundwater Quantity resource section report for Cienega Creek (2 sites) and for the Gardner/Cienega confluence report the following ranges of modeled groundwater drawdown based on sensitivity analyses: 1) end of active mining (<0.1feet); 2) 20 years after active mine closure (<0.1feet); 3) 50 years after closure (< 0.1-0.15 feet); 150 years after closure (<0.1-0.35 feet); and 1000 years after closure (<0.1-0.8 feet). If the output of the groundwater modeling and the sensitivity analyses are accepted, these data indicate that potentially significant levels of groundwater drawdown are a possibility in the near- and long-term along Cienega Creek. Conclusions regarding impacts are not supportable because the modeling is not accurate enough to predict impacts < 5 feet.  The discussion does not acknowledge that even small fluctuations in the groundwater table can result significant changes to surface flows. Furthermore, the contribution of flow from Empire Gulch to Upper Cienega Creek has not been determined; therefore, adverse effects to Cienega Creek from this scenario cannot be ruled out.





We recommend that this language be revised to accurately reflect the unknown potential for impacts from the proposed action to Cienega Creek and Gardner Canyon, given the limitations of groundwater models.
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			Biological Resources


			87


			12-13


			The AFEIS estimates that 122 acres mapped as hydroriparian habitat along Empire Gulch could be affected by groundwater drawdown from the proposed action. The amount of CWA jurisdictional wetlands that could be affected has not been documented. Please refer to previous recommendations on reach and extent of CWA jurisdictional wetlands.
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			Biological Resources


			88


89


			25-33


1-14


			The AFEIS acknowledges that indirect/secondary impacts could occur to sensitive plant and animal species in Empire Gulch due to groundwater drawdown from the proposed action (40 CFR 230.11(h) and 40 CFR 230.41(b)). The EIS should acknowledge that indirect impacts could also occur to sensitive plants and animals along Cienega Creek and Gardner Canyon from groundwater drawdown from the proposed action (see comments regarding page 86, lines 35-40, above).
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			Biological Resources


			68


			


			Refer to previous comments and recommendations regarding climate change.





			3


			Surface Water Quantity


			32


			29-33


			The indirect/secondary effects of reduced aquifer recharge and bank storage from the proposed action on downstream waters in Davidson Canyon and Cienega Creek are potentially significant, as aquifer recharge is important in maintaining surface flows and shallow subsurface water levels for aquatic organisms and riparian vegetation and wetlands. We question the conclusion in the AFEIS that aquifer recharge cannot be quantified. Estimates of pre- and post-project aquifer recharge have been conducted for several development scenarios in the adjoining San Pedro River watershed (for example see (1): Levick L., et al. 2006. Simulated changes in runoff and sediment in developing areas near Benson, Arizona. U.S. EPA Office of Research and Development, Las Vegas, NV, and USDA Agricultural Research Service, Tucson, AZ, EPA/600/R-06/158 and ARS/1873. (2): Goodrich D.C. et al. 2004. Comparison of methods to estimate ephemeral channel recharge, Walnut Gulch, San Pedro River Basin, Arizona. Pp. 77-99 In Recharge and Vadose Zone Processes: Alluvial Basins of the Southwestern United States, ed. By F.M. Phillips, J.F. Hogan, and B. Scanlon, Water Science and Application 9, Washington D.C.). To the extent feasible, the EIS should provide a quantitative analysis of reductions in aquifer recharge to Davidson canyon and Cienega Creek that are attributable to the proposed action.  
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			Surface Water Quantity


			37-38


			


			Refer to previous comments and recommendations regarding climate change.
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& App B


			Multiple


			


			


			The AFEIS does not adequately support the statement that mitigation measures compensate for impacts to waters of the U.S. EPA believes that implementation of the mitigation measures described in the AFEIS and discussed below would not fully compensate for the project’s impacts to waters of the United States (waters) (40 CFR 230 Subpart J).  The substantial loss and degradation of water quality and other aquatic ecosystem functions are likely if the proposed mine is constructed.  Of particular concern is that the geographic extent of indirect effects to waters from groundwater drawdown related to the mine dewatering is not fully known, in part because waters have not been fully delineated within the assessment area. In the absence of a full delineation of waters, it is not possible to provide adequate compensatory mitigation for indirect effects. 





			App B


			Mitigation Measure FS-SSR-01


			21-22


			


			The U.S. Army Corps of Engineers (Corps) and EPA, in coordination with potential In Lieu Fee (ILF) sponsors, Pima County and Tucson Audubon, are evaluating the feasibility of enhancing approximately 22 acres of Cienega Creek, downstream of Pantano Dam.  The proposed ILF project would utilize surface water rights purchased by Rosemont Copper, severed and transferred to the ILF sponsor, Pima County, and released downstream of the Pantano Dam.  Rosemont Copper would purchase ILF credits from the ILF sponsors to mitigate impacts from the proposed copper mine.





While EPA supports returning surface water to Cienega Creek, it is uncertain whether additional water downstream from Pantano Dam would result in the proposed ecological enhancements along Cienega Creek.  This ecological uncertainty is based, in part, on incomplete information on the existing geologic conditions below Pantano Dam.  The potential exists for surface water to percolate deep into the aquifer without creating the necessary hydrologic conditions to support enhancement of the existing riparian community (Pima County, Tucson Audubon pers comm.)[footnoteRef:4]  Added to this uncertainty are the long-term effects of the ongoing decadal drought and climate change to Cienega Creek. ILF sponsors acknowledge that the proposed quantity of water rights currently being considered for sever and transfer from Rosemont Copper to the Pima County is not sufficient to support enhancement of the creek.  Additional water rights, the purchase of an existing groundwater well and a long term assessment of the proposed enhancement project would be required in order to determine whether this is a viable ILF project and whether mitigation credits would be available through the proposed ILF project for purchase by Rosemont Copper.  The amount of time required for the sever and transfer of water rights to the ILF sponsor, itself, may make the consideration of any ILF credits as mitigation for Rosemont Copper unacceptable.  The approval process could take two years or more and there are no guarantees Rosemont Copper will obtain approval from Arizona Department of Water Resources to sever and transfer these water rights should irrigation districts and other water right holders object (p. 44, Supplemental to the Biological Assessment Proposed Rosemont Copper Mine Santa Rita Mountains, Pima County, Arizona Nogales Ranger District, dated February 2013).  [4:   On June 19, 2013, EPA and the Corps participated in a meeting with Pima County and Tucson Audubon to discuss the potential for the development of an ILF project in Cienega Creek.  ] 






1) There is no assessment in the AFEIS demonstrating how the proposed ILF compensates for project impacts; 2) Currently, there is uncertainty whether the local geologic conditions and the amount of water potentially available are sufficient to successfully implement the proposed ILF program; 3) Additional water rights are necessary to conduct enhancement downstream of Pantano Dam; 4) Declining water levels due to drought and climate change may affect the availability of water in Cienega Creek and further jeopardize enhancement efforts; and 5) The proposed ILF project, if approved, would be considered an enhancement or functional lift of existing waters providing limited compensation for the direct and indirect loss of acreage and function in the watershed as a result of the proposed project.  Therefore, due to the significant uncertainties described above, EPA does not believe this mitigation measure can provide compensatory mitigation to offset impacts to waters under section § 404 of the CWA. These points are further enumerated in the comment below. 





			App B


			Mitigation Measure FS-WUS-01


			24


			


			The lands proposed for conservation consist of 383 acres of ephemeral wash and riparian habitat in Davidson Canyon, Mulberry Canyon and Barrel Canyon.  The parcels include upland buffer habitat, as well as three springs. The restrictive covenant would preclude real estate development and restrict grazing.  The AFEIS states that the proposed recordation of restrictive easements would compensate for loss of waters, but does not describe how this would be compensatory (Appendix B, p.24).





Pursuant to the Final Rule for Compensatory Mitigation for Losses of Aquatic Resources (2008 Mitigation Rule), preservation as 404 mitigation can be used when the resources to be preserved provide important physical, chemical or biological functions for the watershed; contribute significantly to the ecological sustainability of the watershed; and are under threat of destruction or adverse modification (40 CFR Part 230.93(h)).  





Based on the information provided in the AFEIS, EPA does not believe preservation of these parcels is appropriate compensation for project impacts.  These mitigation parcels do not have water rights.  In addition, most of the mitigation parcels all lie downstream from the impacted drainages and may themselves suffer indirect effects from the proposed copper mine.  Mitigation parcels located in Reach 2 of Davidson Canyon will be adversely affected by reduction in stormwater surface flow and potentially changes in sediment delivery from the mine.  The AFEIS states that an estimated 502 acres of riparian habitat along this reach may be affected through reduced recruitment, increased mortality rates, decreased canopy height and vegetation volume, and a transition to deeper-rooted species such as tamarisk or mesquite (Chapter 3, p. 39-40).





			App B


			Mitigation Measure FS-BR-08


			30-31


			


			The 1,200-acre Sonoita Creek Ranch is six miles south of Sonoita, Arizona.  Approximately 590 acre-feet per annum of water rights are appurtenant to the ranch.  The AFEIS states Rosemont Copper would purchase and convey the property and water rights to a Corps approved ILF sponsor, for the establishment of an ILF project.  The ILF project would include the discontinuation of agriculture and the use of perennial flows from Monkey Springs to establish wetland and riparian habitat.  The mitigation credits generated by the ILF project would be available for purchase by Rosemont Copper. The AFEIS states Rosemont Copper would also receive some compensatory mitigation credit for the conveyance of the ranch and water rights to the ILF sponsor.  The amount of credits for purchase is yet to be determined, though the anticipated number of credits would provide only a portion of the overall mitigation credit requirement for the proposed project.  





The Corps and EPA have discussed with Arizona Game and Fish Department (AGFD), as a potential ILF sponsor, the feasibility of enhancing and restoring Sonoita Creek Ranch.  EPA recognizes the conservation value of Sonoita Creek Ranch, but given the existing geomorphology of the site, we remain concerned with proposals to create and enhance wetlands on the ranch.  In addition, the site is far removed from the Davidson Creek/Cienega Creek watershed and therefore, does not provide ecological benefit for the loss of acreage and function that would occur from the proposed project.





The Sonoita Creek Ranch is located outside the Cienega Creek watershed.  Waters at the Sonoita Creek Ranch site are not hydrologically connected to Cienega Creek.  Located in another subwatershed of the Santa Cruz River; these waters drain in a different direction.  In addition, the ILF project currently in development may not be ecologically successful and self-sustaining, as required in the 2008 Mitigation Rule (40 CFR 230.94(c)). Based on the information provided to date, EPA does not believe the proposed Sonoita Creek Ranch ILF project provides appropriate compensatory mitigation under §404 CWA.  
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6-8


			Chapter 3. Affected Environment and Environmental Consequences includes a section titled, Conclusion on Mitigation Effectiveness, which states that mitigation measures presented in each section of the analysis would effectively avoid, minimize, reduce, rectify, or compensate for impacts (Chapter 3, p. 58, Appendix B, p. 3, lines 6-8).  The AFEIS provides no supporting documentation/assessment demonstrating how the mitigation proposed to offset impacts to waters is compensatory.  





The statement that, “Davidson Canyon parcels would be effective at avoiding future impacts to xeroriparian resources located along Davidson Canyon by establishing conservation easements” (Ch. 3, p. 58, lines 8-10) does not acknowledge the fact that these riparian resources may be degraded from the indirect impact of the copper mine due to their location both downstream of the project and within the cone of depression for groundwater drawdown. Although the AFEIS acknowledges conservation at Sonoita Creek Ranch is outside the analysis area and the Cienega Creek watershed, it provides no justification to support the conclusion that this parcel would be effective at mitigating riparian resource impacts (p. 58, lines 10-13).





Other proposals for enhancement below Pantano Dam in Cienega Creek have not been properly vetted in the document, given the uncertain ecological benefits and the legal complexities for securing water rights (Ch. 3, p. 58, lines 14-20).  The statement in lines 23-24 of p.58 that, “The creation, enhancement, or replacement of water sources is likely to support additional riparian habitat,” despite the fact that “the exact location and nature of the habitat is not known,” is presumptive and this passage should be removed.





			3


			Table 111, 112


			


			


			As stated in the 404(b)(1) Guidelines, no discharge of dredged or fill material shall be permitted if it causes or contributes to violations of an applicable state water quality standard (40 CFR 230.10(b)(1)).  Reductions in stream flows, alterations in sediment transport, groundwater drawdown and increases in the concentrations of pollutants have the potential to degrade water quality (e.g., warm water aquatic wildlife) and the aquatic ecosystem.  The proposed project may not comply with the restriction on discharge as required by the Guidelines.  Indirect effects may result in significant degradation to outstanding natural resource waters in violation of applicable water quality standards.





			3


			Seeps, Springs, and Riparian Areas


			42-45


			


			Of particular concern to EPA is the analysis of the mine project’s potential effects to Outstanding Arizona Water (OAW) in Davidson Canyon and Lower Cienega Creek. We recommend revision on a number of fronts.


 


The AFEIS states that the contribution from the mine site would represent only a portion of the runoff reaching the OAW (lines 7-11).  It also states that the existing water quality in Davidson Canyon and Lower Cienega Creek have already incorporated the existing water quality for Barrel Canyon and,  therefore, if predicted water quality from waste rock runoff does not exceed that which exists in Barrel Canyon, there is little likelihood that existing water quality from the OAWs would be affected (lines 15-17).  The fundamental error in this analysis is the failure to acknowledge the additive effect (i.e., mass loading) of pollutants into stream channel. 





The modeling performed for estimating runoff from the mine site did not include total dissolved solids (TDS); therefore, a comparison to existing water quality could not be made (p. 43).  High TDS can adversely affect the health of aquatic organisms. 





Predicted concentrations of some pollutants from waste rock runoff exceed concentrations downstream in Davidson Canyon and Lower Cienega (e.g., arsenic, lead, selenium and zinc) (Table 112).  The AFEIS notes the limited availability of water quality data, yet it relies on the same partial data to conclude that, “it is not likely that runoff from waste rock would degrade existing water quality in the Outstanding Arizona Water segments of Davidson Canyon or Cienega Creek” (p. 44, lines 37-40).  EPA acknowledges that on a July 23, 2013 call with Coronado National Forest and their consultant, EPA was informed that the data in the AFEIS in regards to the water quality from waste rock runoff may not have been presented accurately and likely overstates the possibility of water quality impacts from the mine site. This section should be revised and the EIS should indicate whether the project poses a risk to downstream water quality.  (see next comment)





			3


			Seeps, Springs, and Riparian Areas


			42-45


			


			(continued from above)


Any degradation of Davidson Canyon and Cienega Creek water quality would be significant because they are designated as high quality waters that constitute Outstanding National Resource Waters due to their exceptional recreational and ecological significance to the State of Arizona. The State of Arizona classifies Davidson Canyon and Cienega Creek as Arizona Outstanding Waters (AOWs), also referred to as Tier III waters under federal anti-degradation policy. Arizona's anti-degradation rules provide that the "[d]egradation of an AOW ... is prohibited." ACC R18-11-107. This provision is consistent with federal anti-degradation requirements, which provide that water quality shall be maintained and protected in Tier III waters, and that the water quality in Tier III waters may not be lowered to accommodate economic or social development in the area where the waters are located. 40 CFR 131.12(a).  As discussed, the proposed project’s potential to result in reduction in stream flows to Davidson Canyon Wash and Cienega Creek, its alteration of sediment transport, groundwater drawdown, and contribution of metals such as selenium may represent a failure to maintain and protect existing water quality in those AOWs. This would be inconsistent with applicable anti-degradation policy. 





The 404(b)(1) Guidelines at 40 CFR 230.10(b)(1) restrict discharges that would violate applicable State water quality standards (which include anti degradation policies) in waters. Such significant degradation of the aquatic ecosystem in Outstanding Natural Resource Waters is also not consistent with the 404(b)(1) Guidelines at 40 CFR 230.10(c), and 230.11(h).
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55


			


			Under the Summary of Mitigation Effectiveness in Chapter 3 of the Biological Resources section, the AFEIS notes that mitigation measures, both onsite and offsite, can help offset effects in the project area.  Despite proposed mitigation, the AFEIS concludes that, “While these measures would partially compensate or offset for impacts of the mine, they would not effectively offset all impacts, and significant impacts to habitat and some species would remain.”  





The mitigation measures described in the AFEIS rely on the development of two ILF programs and land conservation.  As previously stated, EPA does not believe these actions are likely to be compensatory.  The USFS also identifies design features to minimize impacts to waters.  While design features may qualify as mitigation for the NEPA analysis, this form of mitigation is related to impact avoidance and minimization, not compensation.  Section 404 of the CWA requires “mitigation” to consist of all three, with compensation required for impacts that are not avoidable (e.g., through design features).  The proposed mitigation is insufficient to meet the restrictions on discharge required by the Guidelines at 40 CFR 230.10(d) and 40 CFR 230.12(a)(3)(iv).


  


Independent of the requirements to avoid, minimize and, finally, compensate for impacts, the 404(b)(1) Guidelines prohibit discharges which will cause or contribute to significant degradation of waters of the United States.  In consideration of the mitigation measures described in the AFEIS, the direct and indirect/secondary impacts from discharges of dredged or fill material from the proposed project will not be adequately offset.  As a result, these impacts are likely to cause or contribute to significant degradation of waters.  EPA has reached this conclusion based on the information currently available to us from the USFS and the Corps, assessing the factual determinations required under the 404(b)(1) Guidelines by Subparts B and G, and consideration of Subparts C-F, with special emphasis on the persistence and permanence of the direct and indirect/secondary effects outlined in these subparts (40 CFR 230.10(c)).The information currently available supports a conclusion that the proposed project will result in significant degradation because it will have significant direct and indirect/secondary effects on the structure and function of the aquatic ecosystem such as: significant adverse effects to regional water circulation and fluctuation; and significant adverse effects to aquatic organisms due to reduced flows, increased water temperatures, suspended sediments and potential increases in selenium contamination.





Based on the information currently available to EPA, the proposed project will result in significant degradation to waters, including the “Outstanding Waters” of Davidson Canyon and Cienega Creek. These impacts are substantial and unacceptable impacts to aquatic resources of national importance.





			3


			Surface Water Quality


			31


			2-10


			The reference to ADEQ’s action with regard to coverage under AZ Multi Sector General Permit (MSGP) is not accurate.  ADEQ has issued an authorization certificate to Rosemont Copper but still requires the submission of the Storm Water Pollution Prevention Plan (SWPPP) 60 days in advance of any mining activity.  If the discharge from the mining operation had been within 2.5 miles of the OAW, Rosemont would have been required to submit the SWPPP with the NOI vs. 60 days in advance of mining; because it is not, Rosemont must submit the SWPPP 60 days prior to commencement of mining operations. 





The SWPPP must demonstrate that the discharge will not degrade existing water quality in the downstream Outstanding Arizona Waters (OAW).  ADEQ will review the SWPPP and determine if coverage is granted under the MSGP.  ADEQ can also deny coverage under the MSGP and require the applicant to apply for an individual permit.   Throughout the document, there are references to a storm water plan describing controls and management; however, an SWPPP, as required by the MSGP, has not yet been submitted for review and action by ADEQ. 





The EIS should reflect the correct status of ADEQ’s permit coverage and the requirements associated with the SWPPP.





			3


			Seeps, Springs and Riparian Areas


			44


			


			The AFEIS concludes that any stormwater discharge would not result in an impact to the downstream Outstanding Water because ADEQ’s issuance of coverage under the MSGP (see above), would not allow it.  This conclusion cannot be reached until the SWPPP has been submitted and accepted by ADEQ under the MSGP requirements. The SWPPP must demonstrate that any discharge will not degrade water quality in the downstream OAW. For the purposes of NEPA, it should not be assumed that mitigation measures and BMPs applied under the SWPPP would be fully effective without foreknowledge of the nature of the mitigation and control measures that would be employed.
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			Seeps, Springs and Riparian Areas


			44


			10


			This passage should be revised. Any discharge from the mining site must meet permit requirements and applicable water quality standards at the point of discharge.  The AFEIS indicates that water samples collected from Barrel Canyon exceed current Water Quality Standards and seems to suggest that, for this reason, discharge from the mine that exceeds standards is less significant. 
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			Seeps, Springs and Riparian Areas


			44


			17


			The AFEIS concludes that “…in the case of the Outstanding Arizona Waters (OAW), the (401) regulatory permitting process will also provide a safeguard against degradation of existing water quality…if the certification is issued, then the ADEQ by definition is determining that Outstanding Arizona Waters will not be degraded.”  (Chapter 3, Seeps Springs and Riparian Areas, p. 4, lines 14-21, and 22-23).  In practice, the protection of OAW is more complex, and will depend, in part, on the scope of several regulatory actions.  The EPA believes that the area of effect includes water bodies beyond the direct fill footprint that are appropriately considered under ADEQ’s 401 action.  However, we also believe the Forest Service must consider State antidegradation standards and policies to protect designated uses and prohibit any lowering of water quality in OAW, and that compliance with CWA anti-degradation requirements must be independently assured under the Section 404(b)(1) Guidelines (40 CFR 230.10(b) and (c), and 40 CFR 230.11(b), (e), and (h)). 





			3


			Surface Water Quality


			18-22


			


			The AFEIS does not adequately address the cumulative impacts on the designated uses and applicable water quality that would result from reductions in stream flow and potential sediment loading to downstream waters.  Mining activities are expected to last 24.5 – 30 years  (depending on the alternative chosen), and the report identifies significant impacts to waters of the US (WUS), including removal /permanent impacts to portions of Scholefield, Wasp and McLeary Canyons and Barrel Canyon, and 154 ephemeral drainages (35.3 - 52.6 acres ), which are all ephemeral tributaries to Davidson Canyon and downstream Cienega Creek.  


The AFEIS did not model suspended sediment concentration or total dissolved solids coming off of waste rock, (Chapter 3, Seeps and Springs, p.43); therefore, a comparison to existing suspended sediment concentrations in the water could not be made.  





			3


			Air Quality


			3


			20


			The AFEIS states that the revised modeling submitted to ADEQ in July 2012 demonstrates compliance with the NAAQS. This is accurate for the purposes of ADEQ’s regulatory permit process. However, the NAAQS modeling analysis for ADEQ’s permit process is not that same as the NAAQS modeling for the EIS. The EIS NAAQS modeling accounts for many more emission sources than what ADEQ regulates under its Class II Synthetic Minor Permit for the Rosemont Project.  For instance, tailpipe emissions (e.g., a major contributor of NO2 emissions) are not regulated as part of ADEQ’s permit. 





The current language here regarding NAAQS compliance could be misinterpreted as indicating that the project meets the NAAQS. As stated regarding Chapter 3, page 45 (see below comments, where the impacts of specific alternatives are discussed, the NAAQS are predicted to be exceeded under some alternatives, at least at the fence line (Barrel Trail and Scholefield).





This language should be revised to accurately describe that the ADEQ NAAQS analysis represents only a portion of the NAAQS analysis that the EIS addresses. 





			3


			Air Quality


			4


			30


			The AFEIS states that compliance with NAAQS is assessed at the perimeter fence line for each alternative. The results of the NAAQS analysis are further discussed on Chapter 3, page 45 for each of the alternatives, and are summarized on page 43, Table 45. For those alternatives that are below the NAAQS at the fence line, it is unclear whether the NAAQS is predicted to be exceeded inside the fence line, in areas that are publicly accessible.  Language should be added here indicating that the “perimeter fence line” is an actual physical fence line that would prevent public access to contiguous property. 





			3


			Air Quality


			27


			40-42


			The AFEIS states that, “Allowable prevention of significant deterioration increments currently exist for three criteria pollutants: SO2, NO2, and PM10. The emission of pollutants by the mine cannot exceed these increments at Class I and Class II areas.”


The criteria pollutant PM2.5 also has allowable prevention of significant deterioration increments.  As commented elsewhere, PSD Class II increment values are exceeded under certain scenarios. Please include PM2.5 in the list of criteria pollutants for which deterioration increments exist.  For any scenario chosen, the project should demonstrate that emission reductions and mitigation measures have been taken and shown by modeling to result in predicted values less than the increments.  





			3


			Air Quality


			42


			37


			PSD Class II increment values are exceeded under certain scenarios (page 43, Table 45 summarizes modeling results).  It appears that the PM2.5 increment is predicted to be exceeded for all alternatives for the 24-hour averaging time. PM2.5 increments for the annual average period are predicted to be exceeded for the Barrel Trail and Scholefield alternatives. Also the Scholefield alternative shows that the NO2 annual increment is predicted to be exceeded.  For any scenario chosen, the project should demonstrate that emission reductions and mitigation measures have been taken and shown by modeling to result in predicted values less than the increments. In light of the data indicating that PM2.5 increments for the 24-hour averaging time will be exceeded under all alternatives, additional mitigation measures should be discussed for reducing emissions of this criteria pollutant. 
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			Air Quality


			43


			


			Table 45 summarizes the air quality modeled impact. There are exceedances of the NAAQS and PSD class II increments for several scenarios. No change suggested for table entries.  However, as previously commented, for any scenario chosen, the project should demonstrate that emission reductions and mitigation measures have been taken and shown by modeling to result in predicted values less than the applicable NAAQS or PSD Class II increments.  





			3


			Air Quality


			45


			4, 10, 17, 28


			These scenarios result in predicted exceedances of the NAAQS, the PSD Class II Increments, or a combination of the two, at the perimeter fence line.  For any scenario chosen, the project should not be approved until mitigation measures have been established and shown by modeling to result in predicted values less than the applicable NAAQS or PSD Class II increments.





			3


			Air Quality


			16


			


			EPA finalized a partial disapproval of the Arizona Regional Haze Plan on July 15, 2013. This plan addresses visibility protection within the State of Arizona and does not meet the requirements of the Clean Air Act or Regional Haze Rule. EPA will be preparing a Federal Regional Haze Plan to address the deficiencies identified in the state plan. The Rosemont Copper Project would cause visibility impairment and contribute to visibility impairment at several Class I areas, and more mitigation will be  needed. Rosemont will have to be evaluated in light of EPA’s actions, and ADEQ will have to address any visibility impairment in future Regional Haze Plans. 





Table row “Regional Haze Rule, 40 CFR 51” states that, “The Coronado must analyze the impact on visibility by the Rosemont Copper Project to applicable Class I areas.” There are predicted visibility impact exceedances, as described in our comment below.  For any scenario chosen, the project should at least minimize and/or mitigate its potential to contribute or cause visibility impairment.  Possible approaches to minimizing or mitigating visibility impairment may include further conversion of the haul truck fleet and diesel generators to more Tier 4 engines, and further enhancement of controls of fugitive (including fugitive dust), non-fugitive, and tailpipe emissions. The project should implement fugitive dust control at least as stringent as required in Maricopa County rule 310, including strict limits on visible dust emissions that leave the property.  





For any scenario chosen, the project should demonstrate that emission reductions and mitigation measures have been taken and shown by modeling to result in lower delta deciview values. In addition, the project’s permit should include fugitive dust control requirements no less stringent than those required in PM10 non-attainment areas in Arizona.  For each of the sources where equipment changes or operational changes have not yet been pursued, the EIS should explain why further reductions were not pursued.
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			Air Quality


			54


			30


			It is stated that all of the action alternatives could contribute to noticeable visibility impairment at each of the Class I areas analyzed. Reference is made to EPA’s criteria (40 CFR 51) that a delta deciview level of 0.50 or more is considered to contribute to visibility impairment and that a delta deciview level of 1.0 or more is considered to cause visibility impairment. 





Based on our review of the available visibility modeling information, the applicant has made more recent operational changes to reduce emissions.  These mitigation efforts are presented in Chapter 3 on pages 64-67.  We have confirmed that these changes are included in the latest modeling. Despite these changes to reduce emissions, visibility impairment is still being predicted. It is unclear what further opportunities for emission reductions have or have not been pursued. 





Possible approaches to minimizing or mitigating visibility impairment may include further enhancement of controls of fugitive, non-fugitive, and tailpipe emissions (including fugitive dust) and further conversion of the large haulage truck fleet and the diesel generators to Tier 4 engines. 





Another alternative that could be explored for practicability is the use of a hybrid electric haul truck system. Hybrid electric haulage trucks have been used at the Barrick Goldstrike facility and other mine sites internationally. While such a system may or may not be feasible for this project due to phasing and other design limitations, it should be noted that, in addition to reduced emissions, hybrid haul trucks exhibit large power and speed improvements relative to diesel-only engines, increasing the turn-around time and, in turn, increasing productivity of the mining operations. Other cited benefits include reduced diesel fuel related expense and reduced noise.





For any scenario chosen, however, the project should demonstrate that emission reductions and mitigation measures have been taken and shown by modeling to result in lower delta deciview values.  For each of the sources where equipment changes or operational changes have not yet been pursued, the EIS should explain why further reductions were not pursued. In addition, the project should demonstrate that fugitive dust emission controls in the permit are at least as stringent as in required in Arizona PM10 nonattainment areas.





			3


			Air Quality


			57


			12


			The deposition analysis threshold (DAT) results are discussed. The AFEIS states that the Project’s maximum annual average deposition for nitrogen exceeds the DAT in three Class I areas. There are no mitigation measures proposed for this impact. 





Recent analysis of nitrogen deposition suggests that desert ecosystems may be among those particularly susceptible to ecological impacts from this source of pollution. Further, Saguaro National Park may be approaching or in excess of the “critical load” amount of nitrogen deposited, above which harmful changes in the ecosystem are anticipated. These impacts may include the promotion of non-native (invasive) species, a reduction in biodiversity, and an increase in fire risk. (John Notar, National Park Service, Personal Communication, July 18, 2013). The USFS and Rosemont should pursue options for reducing this significant project-related impact. The EIS should be revised to include a discussion of potential mitigation measures and their anticipated effectiveness. One option for investigation by Coronado and Rosemont may be the purchase of nitrogen offsets. Major nitrogen emitters exist in the region that could be retrofitted to reduce emissions equivalent to Rosemont’s contribution. For any scenario chosen, the project should demonstrate that emission reductions and mitigation measures have been taken and shown by modeling to result in lower nitrogen deposition impacts to the applicable Class I areas.





			3


			Air Quality


			9


			5


			Meteorological hourly data used is from April 2006 through May 2009. This represents only 3-years of meteorological data, although on page 14 of the December, 2012 AERMOD modeling report, it states that modeling was conducted using March 2007 through February 2010 data, at the direction of the Forest Service. Still, only 3 years were used. Typically, for air quality modeling under 40 CFR Part 51, Appendix W, 5 years of meteorological data are preferred, if available.(See Appendix W, Section 8.3.1.2). The EIS should explain why the modeling performed in this case deviates from using the standard 5 years of meteorological data. 
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			Air Quality


			9


			35


			A 2004 EPA guidance document is referenced. This document was revised and an addendum issued in 2012. Upon review of the reference material, we note that the 2012 guidance document was, in fact, used for the modeling. Please correct the document citation to indicate that the 2012 EPA guidance was used.
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			Air Quality


			43


			


			Table 45 - NO2 Background Concentration value of  24.5 ug/m3: This value, even though it is the highest concentration at the monitoring site, may be inappropriately low.  It is based on two years of data and is the lowest concentration in the State of Arizona. The EIS should explain why the selected value is an appropriate choice. 
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			Air Quality


			39


			29


			This line refers to the CALPUFF modeling report, “Rosemont Copper Company Revised CALPUFF Modeling Report to Assess Impacts in Class I Areas” (JBR Environmental Consultants Inc., 2013c), which addresses Class I increments, NAAQS, visibility and deposition. Not mentioned here is the modeling protocol document that precedes the modeling report, “Rosemont Copper Company, CALPUFF Modeling Protocol to Assess Impacts in Class I Areas” (JBR Environmental Consultants Inc., 2012e).  On page 2 of the second cover letter of this protocol document, it states that a revision to the CALPUFF model’s regulatory option was made. It is unclear whether Rosemont deviated from the EPA modeling guidelines.  Please identify what modifications, if any, were made to the default regulatory version of the CALPUFF modeling system code (including CALPOST, CALMET, etc.), so we may understand whether such modifications would be acceptable and/or representative of the intended objective of the modeling analysis used for the project. 
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			Groundwater Quality and Geochemistry


			7


			3-7


			The AFEIS states that mineralogical analysis was not necessary to support the geochemical modeling performed for the project. The decision not to perform a mineralogical analysis for this project is contrary to industry standard practice as defined in the Global Acid Rock Drainage (GARD) Guide. 





The GARD Guide was developed by an international organization of mining companies with the aim of reducing the liabilities associated with acid rock drainage[footnoteRef:5]. The GARD Guide identifies mineralogical analysis as an “essential component of static testing…” The GARD Guide refers to mineralogical testing as a required, not an optional, analysis, stating that, “Mineralogical information is an essential component of drainage chemistry prediction because mineralogical properties determine the physical and geochemical stability and reaction rates of geologic materials and mine wastes.” Furthermore, “the type of mineral phase indicates the major chemical constituents and relative reaction rates under different weathering conditions. Surface exposure, grain size and deformities also affect the rate of weathering. One of the most important uses of mineralogical data is to support selection and design of other tests and interpretation of their results. Mineralogical analysis is usually required for a ‘representative’ sub-set of the static test samples and each kinetic test sample… Mineralogical data will indicate which minerals likely contributed to test results and the likelihood they will contribute similar amounts in the field. Properties of interest will depend on the mineralogical composition, questions raised by other test work and site-specific weathering conditions.”   [5:  International Network for Acid Prevention, Global Acid Rock Drainage Guide, http://www.gardguide.com/index.php/Chapter_5b] 






While EPA cannot conclude from its review of the available materials that the lack of mineralogical analysis in this case poses a significant risk to environmental health, we recommend that this section of the EIS be revised to clarify the basis for the Forest Supervisor’s decision not to require this important aspect of the geochemical investigation. 





			


			Groundwater Quality and Geochemistry


			7


			8-12


			The AFEIS states, “While the geochemical analysis, specifically the potential for acid rock drainage, has been fully assessed and found by the Coronado to be reasonable and valid, in consideration of public concerns regarding the uncertainty associated with geochemical modeling, existing waste rock characterization and interpreting the potential for acid rock drainage, three monitoring components have been incorporated into the mitigation and monitoring plan (see appendix B for full details).”


This passage should be revised to acknowledge that monitoring is a key component of any site characterization and prediction program and should be a component of project monitoring regardless of public (or EPA) concerns.  





			App B


			FS-GW-03


			18


			


			Under this mitigation measure, one sample would be collected and submitted for testing for every 250,000 tons for PAG and every 5,000,000 tons for Non-PAG.  In most cases, the number of samples is based on tons but not varied by classification.  This approach would allow for 250,000 tons of PAG to be diluted within 4,750,000 tons of Non-PAG. The EIS should offer data to support why the proposed sampling rate is appropriate for ensuring adequate operational geochemical characterization and how this approach compares to one based on taking cores from each ore shoot.





			App B


			OA-GW-06


			70


			


			We recommend that Coronado require that Rosemont install mid-point groundwater monitoring.  Specifically, monitoring wells should be placed between possible sources and the POC wells. In particular, monitoring wells should be placed down gradient of the proposed heap leach for those alternatives that include this facility.





			2


			Action Alternatives


			36


			15


			EPA notes that the heap leach facility has been removed from the Barrel (preferred) Alternative. We are pleased that the potential water quality issues associated with the closure of this facility and its planned burial under waste rock would be eliminated should this alternative be selected for implementation. However, all other action alternatives continue to include this facility. EPA notes the discussion of heap closure contained in Ch. 3, Groundwater Quality and Geochemistry, p. 20, however as closure of the heap leach facility represents a significant and important component of all action alternatives except for the Barrel Alternative, the discussion of heap closure should be provided in Chapter 2, Action Alternatives rather than, or as well as, in Chapter 3.   





EPA continues to be concerned with the potential environmental effects of this facility for those alternatives that include it.  Although some additional information has been provided regarding closure and management, the AFEIS does not provide further details substantiating the claim that the biological treatment system proposed will perform as described in reducing all contaminants to below Arizona Aquifer Water Quality Standards. Further, post closure management of the heap facility would likely be necessary to adequately maintain semi-passive water treatment components, and the closure design described in the AFEIS does not address this need. The EIS should disclose how such expenses would be paid for in the long term. The discussion of Financial Assurance contained in Chapter 2, p. 69 adds to the brief mention of the matter contained in the DEIS, however it does not provide a thorough description of post-closure site management, a discussion of the specific activities that would require long term funding, nor disclosure of the related bonding or trust establishment. EPA is committed to continuing the national interagency dialogue on financial assurance to seek a meaningful and permanent resolution between our agencies on this issue.  In the meantime, we continue to believe that disclosure of financial assurance requirements in the EIS is an important aspect of NEPA disclosure for those projects with the potential for post-closure impacts requiring long-term management. In the absence of the specific financial figure, the EIS should at least disclose the types of activities that would require coverage under the long term trust. In this case, the AFEIS identifies some monitoring that would be required post-closure, but does not specifically identify mitigation or maintenance activities that would be needed to ensure the environment is protected. If such activities would be required, we recommend that they be summarized in Chapter 2 of the EIS. 





			3


			Cultural Resources





			


			


			The AFEIS states that the project impact will be irreversible, and that the proposed mitigation measures cannot replicate the unique resources and cultural context that will be destroyed.  The Coronado should continue to work in close consultation with affected tribal groups to seek mitigation measures that might more closely address the cultural resource impacts and incorporate any such mitigation identified into the EIS where feasible.
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FYI- Looks like the FS will be posting Rosemont Mine Cooperating Agency comments on
their website.  I have no problem with them doing this or posting our comments.  As soon as
they get posted, however, I suspect it will bring the Saguaro air quality issue to the forefront
quickly.  
 
I will be meeting with the Coronado Forest Supervisor Thursday to see what possible
mitigation efforts they may be willing to make at this stage.
The ARD folks will be conducting a phone conference with FS planners to discuss the ARD
comments and ensure there is clarity in interpretation.
 
Tanks,
 
 
Darla Sidles
Superintendent
Saguaro National Park
3693 S. Old Spanish Trail
Tucson, AZ  85730
(520) 733-5101  office
(520) 300-0106  mobile
 


---------- Forwarded message ----------
From: Vogel, Mindy S -FS <msvogel@fs.fed.us>
Date: Tue, Aug 20, 2013 at 1:02 PM
Subject: responses to PA FEIS
To: "brocious@base.sao.arizona.edu" <'brocious@base.sao.arizona.edu'>,
"cbeck@azdot.gov" <'cbeck@azdot.gov'>, "mhont@azdot.gov" <'mhont@azdot.gov'>,
"daniel_j_moore@blm.gov" <'daniel_j_moore@blm.gov'>, "dt1@azdeq.gov"
<'dt1@azdeq.gov'>, "David.Jacobs@azag.gov" <'David.Jacobs@azag.gov'>,
"falco@cfa.harvard.edu" <falco@cfa.harvard.edu>, "gfleming@asmi.az.gov"
<'gfleming@asmi.az.gov'>, "Julia.Fonseca@pima.gov" <'Julia.Fonseca@pima.gov'>,
"Nicole.Fyffe@pima.gov" <'Nicole.Fyffe@pima.gov'>, "JWindes@azgfd.gov"
<JWindes@azgfd.gov>, "twade@azgfd.gov" <'twade@azgfd.gov'>, "karen.howe@tonation-
nsn.gov" <'karen.howe@tonation-nsn.gov'>, "peter.steere@tonation-nsn.gov"
<'peter.steere@tonation-nsn.gov'>, "david.stine.1@ang.af.mil" <'david.stine.1@ang.af.mil'>,
"safabritz@azwater.gov" <'safabritz@azwater.gov'>, "lee.allison@azgs.az.gov"
<'lee.allison@azgs.az.gov'>, "Leslie.Ethen@tucsonaz.gov" <'Leslie.Ethen@tucsonaz.gov'>,
"nicole.ewing-gavin@tucsonaz.gov" <'nicole.ewing-gavin@tucsonaz.gov'>,
"LSwartzbaugh@asmi.az.gov" <'LSwartzbaugh@asmi.az.gov'>,
"Marjorie.E.Blaine@usace.army.mil" <'Marjorie.E.Blaine@usace.army.mil'>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>, "rcasavant@azstateparks.gov"
<'rcasavant@azstateparks.gov'>, "rsejkora@azstateparks.gov" <'rsejkora@azstateparks.gov'>,
"ohenderson@ci.sahuarita.az.us" <'ohenderson@ci.sahuarita.az.us'>,
"scott_stonum@nps.gov" <'scott_stonum@nps.gov'>, "darla_sidles@nps.gov"
<darla_sidles@nps.gov>, "jessop.carter@epa.gov" <'jessop.carter@epa.gov'>,
"goforth.kathleen@epa.gov" <'goforth.kathleen@epa.gov'>, "jean_calhoun@fws.gov"
<jean_calhoun@fws.gov>, "leenhout@usgs.gov" <leenhout@usgs.gov>,
"saleake@usgs.gov" <saleake@usgs.gov>, "jphoffma@usgs.gov" <jphoffma@usgs.gov>,
"kudall@ci.sahuarita.az.us" <kudall@ci.sahuarita.az.us>
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Cc: "Upchurch, Jim -FS" <jupchurch01@fs.fed.us>, "Kingsbury, Jamie -FS"
<jkingsbury@fs.fed.us>, "Everson, Beverley A -FS" <beverson@fs.fed.us>,
"cgarrett@swca.com" <cgarrett@swca.com>, "mpolm@swca.com" <mpolm@swca.com>,
"tchute99@gmail.com" <tchute99@gmail.com>, "Linden, Michael A -FS"
<mlinden@fs.fed.us>, "Cordts, Robert -FS" <rcordts@fs.fed.us>


To all the cooperating agencies:
 
The Forest Service greatly appreciates all the time and effort you put into reviewing the PA
FEIS for the Rosemont Copper project.  We are reviewing all the comments at this time and
may contact you with questions if necessary.
 
Please be aware, the FS has been receiving FOIA requests for all the cooperating agency
comments.  We are contemplating posting all the comments on the web to alleviate the need
for additional FOIAs.  Please let me know if your agency has a concern regarding the release
of your comments and I will pass those along to our FOIA coordinators to review whether or
not the can be exempt from the process.
 
Thanks you!
 
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.
 


 
--
Andrea Stacy
National Park Service
Air Resources Division
12795 W. Alameda Pkwy
P.O. Box 25287 
Denver, CO 80225
andrea_stacy@nps.gov
303-969-2816 (phone)
303-969-2822 (Fax)



mailto:jupchurch01@fs.fed.us

mailto:jkingsbury@fs.fed.us

mailto:beverson@fs.fed.us

mailto:cgarrett@swca.com

mailto:cgarrett@swca.com

mailto:mpolm@swca.com

mailto:mpolm@swca.com

mailto:tchute99@gmail.com

mailto:tchute99@gmail.com

mailto:mlinden@fs.fed.us

mailto:rcordts@fs.fed.us

mailto:andrea_stacy@nps.gov






From: Goforth, Kathleen
To: hgreczmiel@ceq.eop.gov
Cc: Scott, Jeff; Rader, Cliff; Bromm, Susan
Subject: FW: December 13, 2013 Letter to EPA Administrator McCarthy
Date: Friday, December 13, 2013 11:34:16 AM
Attachments: 12.13.13 Ltr to Administrator McCarthy.pdf


Hi, Horst –
We just received the attached letter from the Tohono O’Odham, requesting referral of the
Rosemont project.  Jeff Scott asked me to forward it to you.
-Kathy
 
From: Blumenfeld, Jared 
Sent: Friday, December 13, 2013 10:33 AM
To: Goforth, Kathleen; Scott, Jeff
Subject: Fw: December 13, 2013 Letter to EPA Administrator McCarthy
 


Jared Blumenfeld, EPA


From: April J. Foltz <April.Foltz@tonation-nsn.gov>
Sent: Friday, December 13, 2013 10:30:01 AM
To: jupchurch01@fs.fed.us; Blumenfeld, Jared; agsec@usda.gov
Subject: December 13, 2013 Letter to EPA Administrator McCarthy
 
Administrator Blumenfeld, Supervisor Upchurch and Secretary Vilsack-
 
Attached is the December 13, 2013 letter from the Tohono O’odham Nation to EPA Administrator
Gina McCarthy regarding the proposed Rosemont Copper Project.  Please contact Assistant
Attorney General, Laura Berglan, at (520) 383-3410 with any questions you might have.
 
Respectfully-
 
April Foltz
Legal Assistant
Office of Attorney General
Tohono O'odham Nation
Office: 520.383.3410
Fax: 520.383.2689
 
This message and any included attachments are from the Tohono O’odham Nation Office of
Attorney General and are intended only for the addressee(s). The information contained
herein is confidential and may be attorney work product and/or subject to the attorney-client
privilege.  Unauthorized review, forwarding, printing, copying, distributing, or using such
information is strictly prohibited and may be unlawful.  If you have received this message in
error, or have reason to believe you are not authorized to receive it, please promptly delete
this message and notify the sender by e-mail.  Thank you for your assistance.
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From: Greczmiel, Horst
To: Schultz, Frances
Cc: Scott, Jeff; Herrera, Angeles; Goforth, Kathleen; Jessop, Carter; Brush, Jason
Subject: Re: Contact information for key federal officials involved with the Rosemont Copper Mine Project
Date: Friday, November 15, 2013 4:13:47 PM


Thank you - I have what I need for now.
 
From: Schultz, Frances [mailto:Schultz.Frances@epa.gov] 
Sent: Friday, November 15, 2013 03:55 PM Eastern Standard Time
To: Greczmiel, Horst 
Cc: Scott, Jeff <Scott.Jeff@epa.gov>; Herrera, Angeles <Herrera.Angeles@epa.gov>; Goforth, Kathleen
<Goforth.Kathleen@epa.gov>; Jessop, Carter <JESSOP.CARTER@EPA.GOV>; Brush, Jason
<Brush.Jason@epa.gov> 
Subject: Contact information for key federal officials involved with the Rosemont Copper Mine Project 
 
Hello, Horst,
Thanks very much for the call today.  Here is the contact information we promised you.  We are
gathering availability for a call with the attorneys next week.  Please let me know if there is
anything further I or any of our folks can help with before then (415-972-3297).
 
Contacts: 
 
US Forest Service
Jim Upchurch, Forest Supervisor, Coronado National Forest – (520) 388-8306 (personal cell phone:
520-444-4034); jupchurch01@fs.fed.us


Note: Mr. Upchurch would likely be the most appropriate field-level official.  His immediate
superior is the USFS’ Regional Forester for the Southwest Region. His name and contact is:
Cal Joyner, Regional Forester, USFS Region 3 – (505) 842-3300 ; cjoyner@fs.fed.us


 
US Army Corps of Engineers
Colonel Kimberly M. Colloton, LA District Commander – (213) 452-3964 ;
Kimberly.M.Colloton@usace.army.mil
 
Bureau of Land Management
Ray Suazo, BLM Arizona State Director – (602) 417-9500 ; rmsuazo@blm.gov
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From: Vogel, Mindy S -FS
To: Jessop, Carter
Subject: FW: EPA meeting
Date: Monday, July 08, 2013 5:30:23 PM


Hey Carter.
 
Can you please add a “#” after the access code – I think the instructions tell you that you need to
do it, but it’s always nice to just add it to the code and I forgot.  Thanks!
 


 
From: Vogel, Mindy S -FS 
Sent: Monday, July 08, 2013 4:57 PM
To: 'Jessop, Carter'
Subject: RE: EPA meeting
 
Hi Carter.
 
I meant to discuss this with you on the phone just minutes ago – but forgot.  Sorry.  Let’s plan for
9:30 to 11:30 and if there are no questions from EPA it can definitely end sooner.  I just wanted to
ensure that you guys have enough time to ask any questions and to allow for responses.  I’ll make
sure the right people will be there from the FS and will ask that you please include all the
appropriate EPA folks in on the call. 
 
Please forward the following information:
 
EPA / FS conference call
July 23
9:30-11:30 PST
Dial: 888-858-2144
Passcode: 9306463
 
Thanks!
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From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Monday, July 08, 2013 10:48 AM
To: Vogel, Mindy S -FS
Cc: Goforth, Kathleen; Herrera, Angeles; Goldmann, Elizabeth
Subject: RE: EPA meeting
 
Hi Mindy,
Thank you for the message and offer to have a call with us. We will be under a major time crunch


on the 23rd, but agree that there could be value in a call to discuss any issues. Could we go ahead
and tentatively schedule the meeting on 7/23/13 from 9:30-11:30am, with the option to cut it off
early if we find we don’t need the full two hours?
 
Thank you.
 
- Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Wednesday, July 03, 2013 12:13 PM
To: Jessop, Carter
Subject: EPA meeting
 
Hi Carter.
 
Forest Supervisor Jim Upchurch would like to have a meeting set up between the EPA & FS later
this month to assist your review in answering any potential questions and review timelines.  Can
you please let me know if yourself and the reviewing staff can be available for a conference call on
June 23 from 9-11 (or 12 if more time is needed)?
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Thanks.
 


 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.


*********************** ATTACHMENT NOT DELIVERED  *******************


This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.


***********************  ATTACHMENT NOT DELIVERED ***********************








From: Upchurch, Jim -FS
To: Scott, Jeff
Cc: Goforth, Kathleen; Blumenfeld, Jared; Jessop, Carter; Bromm, Susan; Rader, Cliff; Kopocis, Ken; Joyner, Calvin


-FS; Meza, Dan -FS; Raymond Suazo; Carter, Karen M -FS
Subject: Re: Proposed Talking point for ongoing CEQ discussions for media inquires
Date: Saturday, December 14, 2013 7:33:39 AM


Thanks Jeff. Will make the change you suggested.  Jim


Sent from my iPhone


On Dec 13, 2013, at 5:50 PM, "Scott, Jeff" <Scott.Jeff@epa.gov> wrote:


Jim-
 
Thanks for putting this together and you and your team’s continued efforts to work
with us.  Generally this looks great.  


 
Thanks for the opportunity to provide input and have a great weekend.
 
Best
 
Jeff
 
Jeff Scott
Director, Waste Management Division &
Communites & Ecosystems Division
EPA Region 9
75 Hawthorne St
San Francisco, CA  94105
 
Phone:  (415) 972-3311
Fax: (415) 947-3530


 
From: Upchurch, Jim -FS <jupchurch01@fs.fed.us>
Sent: Friday, December 13, 2013 2:15:35 PM
To: Joyner, Calvin -FS; Upchurch, Jim -FS; Kopocis, Ken; Blumenfeld, Jared; Bromm,
Susan; Rader, Cliff; Raymond Suazo; Carter, Karen M -FS; Acheson, Ann -FS
Subject: Proposed Talking point for ongoing CEQ discussions for media inquires
 
Proposed talking point for answering media inquiries regarding ongoing discussions
with CEQ and cooperating agencies for the Rosemont Copper Project.  Let me know if
you additions or edits.
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Jim Upchurch
Forest Supervisor
Coronado National Forest
300 West Congress
Tucson, AZ   85701
Office:  520-388-8306
Cell:  5
 


This electronic message contains information generated by the USDA solely for
the intended recipients. Any unauthorized interception of this message or the use
or disclosure of the information it contains may violate the law and subject the
violator to civil or criminal penalties. If you believe you have received this
message in error, please notify the sender and delete the email immediately.












From: Vogel, Mindy S -FS
To: Jessop, Carter; cgarrett@swca.com; tchute99@gmail.com; Shafiqullah, Salek -FS; Everson, Beverley A -FS
Subject: FW: EPA meeting
Date: Monday, July 22, 2013 3:38:57 PM


Hi team.
 
Just a reminder that we have a meeting scheduled tomorrow (FS & EPA) to see how things are
coming along in the review process and to answer any possible questions.  The call-in information
is below and for those of you in Tucson, I’ve got room 6V6 reserved. 
 
Thanks.
 


 
From: Vogel, Mindy S -FS 
Sent: Monday, July 08, 2013 4:57 PM
To: 'Jessop, Carter'
Subject: RE: EPA meeting
 
Hi Carter.
 
I meant to discuss this with you on the phone just minutes ago – but forgot.  Sorry.  Let’s plan for
9:30 to 11:30 and if there are no questions from EPA it can definitely end sooner.  I just wanted to
ensure that you guys have enough time to ask any questions and to allow for responses.  I’ll make
sure the right people will be there from the FS and will ask that you please include all the
appropriate EPA folks in on the call. 
 
Please forward the following information:
 
EPA / FS conference call
July 23
9:30-11:30 PST
Dial: 888-858-2144
Passcode: 9306463#
 
Thanks!
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This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.








From: Greczmiel, Horst
To: Goforth, Kathleen
Cc: Scott, Jeff; Herrera, Angeles; Brush, Jason; Jessop, Carter; Blumenfeld, Jared; Diamond, Jane
Subject: Re: Update re Region 9 participants on Rosemont call
Date: Wednesday, December 04, 2013 5:35:33 PM


Thank you for pulling together the team - I appreciate the magnitude of the effort given the short
time frame.
Much appreciated, Horst
 
From: Goforth, Kathleen [mailto:Goforth.Kathleen@epa.gov] 
Sent: Wednesday, December 04, 2013 08:32 PM Eastern Standard Time
To: Greczmiel, Horst 
Cc: Scott, Jeff <Scott.Jeff@epa.gov>; Herrera, Angeles <Herrera.Angeles@epa.gov>; Brush, Jason
<Brush.Jason@epa.gov>; Jessop, Carter <JESSOP.CARTER@EPA.GOV>; Blumenfeld, Jared
<BLUMENFELD.JARED@EPA.GOV>; Diamond, Jane <Diamond.Jane@epa.gov> 
Subject: Update re Region 9 participants on Rosemont call 
 
The following EPA Region 9 individuals will be on tomorrow's call:
Jeff Scott, Director Communities and Ecosystems and Waste Divisions
Angeles Herrera, Associate Division Director, Communities and Ecosystems Division
Kathleen Goforth, Manager, Environmental Review Office
Jason Brush, Manager, Wetlands Office
Carter Jessop, Lead NEPA Reviewer for Rosemont project 


From: Greczmiel, Horst <Horst_Greczmiel@ceq.eop.gov>
Sent: Wednesday, December 04, 2013 1:46:47 PM
To: Goforth, Kathleen
Cc: Scott, Jeff; Blumenfeld, Jared; Herrera, Angeles
Subject: Re: Rosemont
 
TY!
 
From: Goforth, Kathleen [mailto:Goforth.Kathleen@epa.gov] 
Sent: Wednesday, December 04, 2013 04:45 PM Eastern Standard Time
To: Greczmiel, Horst 
Cc: Scott, Jeff <Scott.Jeff@epa.gov>; Blumenfeld, Jared <BLUMENFELD.JARED@EPA.GOV>; Herrera,
Angeles <Herrera.Angeles@epa.gov> 
Subject: RE: Rosemont 
 
Horst -
Thank you.  I will participate on the call.  Most of our senior managers will be in transit at
that time; however, Jeff Scott may also be able to participate.
-Kathy 


From: Greczmiel, Horst <Horst_Greczmiel@ceq.eop.gov>
Sent: Wednesday, December 04, 2013 12:08 PM
To: Goforth, Kathleen
Cc: Blumenfeld, Jared; Rader, Cliff; kkopocis@epa.gov
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Subject: Rosemont
 
Kathy,
To follow-up on my voice mail, I will be convening the Rosemont meeting at 3pm (eastern)


tomorrow, Dec 5th.  Call-in information is forthcoming.  Please share with any colleagues that
should join you and EPA HQ (Cliff and Ken Kopocis).
Thank you, Horst
 
Horst Greczmiel
Associate Director for NEPA Oversight
Council on Environmental Quality
202-395-0827
HGreczmiel@ceq.eop.gov


 P
Please consider  the environment before printing this  e-mail


 








U.S. & Canada:    866.740.1260


Access Code: 5410791


Step 1: Dial-In


https://cc.readytalk.com/r/oseqj0ye653&eom


Step 2: Web Login


From: Vogel, Mindy S -FS
To: Jessop, Carter
Cc: tchute99@gmail.com; Congdon, Roger D -FS
Subject: FW: Meeting Invitation: EPA/FS Forum
Date: Thursday, November 14, 2013 3:59:05 PM


Hey Carter.
 
Let’s try this tomorrow – I’m not familiar with it, so we can discuss more on our call.
Thanks!
 
CNF_email_sign


 
From: Melissa Polm [mailto:meetings@meetings.readytalk.com] 
Sent: Thursday, November 14, 2013 3:42 PM
To: Vogel, Mindy S -FS
Subject: Meeting Invitation: EPA/FS Forum
 


EPA/FS Forum
You have been invited to a ReadyTalk Meeting hosted by
Melissa Polm. All the information you need to join is below.


 


 


Details


 
Date: Fri, Nov 15, 2013


Time: 10:30 AM MST


Duration: 2 hours


Host(s): Melissa Polm


 
Add to your Calendar


Outlook Calendar


Lotus Notes Calendar


Google Calendar


ReadyTalk Support Information


Test your computer for
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compatibility prior to the meeting.


For technical support:
U.S. and Canada: 800.843.9166
International: 303.209.1600
Email: help@readytalk.com
Web: Conferencing Support


To opt-out of future email messages or to manage your email
preferences please click here This email was sent to:
msvogel@fs.fed.us by Readytalk: 1900 16th Street, Suite 600,
Denver CO 80202


 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.


*********************** ATTACHMENT NOT DELIVERED  *******************


This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.


***********************  ATTACHMENT NOT DELIVERED ***********************



mailto:help@readytalk.com

http://www.readytalk.com/support

https://cc.readytalk.com/optout?optOut=uuhxp5ffkwxu&host=readytalk

mailto:msvogel@fs.fed.us

http://www.readytalk.com/






From: Goforth, Kathleen
To: Vogel, Mindy S -FS
Cc: Jessop, Carter
Subject: Re: responses to PA FEIS
Date: Tuesday, August 20, 2013 2:20:34 PM


Mindy-
We have no objection to having our comments posted on the Forest Service's website. Thanks for
asking.
- Kathleen Goforth
Manager, Environmental Review Office
U. S. EPA Region 9 


From: Vogel, Mindy S -FS <msvogel@fs.fed.us>
Sent: Tuesday, August 20, 2013 4:02:39 PM
To: 'brocious@base.sao.arizona.edu'; 'cbeck@azdot.gov'; 'mhont@azdot.gov';
'daniel_j_moore@blm.gov'; 'dt1@azdeq.gov'; 'David.Jacobs@azag.gov'; falco@cfa.harvard.edu;
'gfleming@asmi.az.gov'; 'Julia.Fonseca@pima.gov'; 'Nicole.Fyffe@pima.gov'; JWindes@azgfd.gov;
'twade@azgfd.gov'; 'karen.howe@tonation-nsn.gov'; 'peter.steere@tonation-nsn.gov';
'david.stine.1@ang.af.mil'; 'safabritz@azwater.gov'; 'lee.allison@azgs.az.gov';
'Leslie.Ethen@tucsonaz.gov'; 'nicole.ewing-gavin@tucsonaz.gov'; 'LSwartzbaugh@asmi.az.gov';
'Marjorie.E.Blaine@usace.army.mil'; jason_douglas@fws.gov; 'rcasavant@azstateparks.gov';
'rsejkora@azstateparks.gov'; 'ohenderson@ci.sahuarita.az.us'; 'scott_stonum@nps.gov';
darla_sidles@nps.gov; 'jessop.carter@epa.gov'; 'goforth.kathleen@epa.gov';
jean_calhoun@fws.gov; leenhout@usgs.gov; saleake@usgs.gov; jphoffma@usgs.gov;
kudall@ci.sahuarita.az.us
Cc: Upchurch, Jim -FS; Kingsbury, Jamie -FS; Everson, Beverley A -FS; cgarrett@swca.com;
mpolm@swca.com; tchute99@gmail.com; Linden, Michael A -FS; Cordts, Robert -FS
Subject: responses to PA FEIS
 
To all the cooperating agencies:
 
The Forest Service greatly appreciates all the time and effort you put into reviewing the PA FEIS for
the Rosemont Copper project.  We are reviewing all the comments at this time and may contact
you with questions if necessary.
 
Please be aware, the FS has been receiving FOIA requests for all the cooperating agency
comments.  We are contemplating posting all the comments on the web to alleviate the need for
additional FOIAs.  Please let me know if your agency has a concern regarding the release of your
comments and I will pass those along to our FOIA coordinators to review whether or not the can be
exempt from the process.
 
Thanks you!
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This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.








From: Scott, Jeff
To: jupchurch01@fs.fed.us
Cc: Goforth, Kathleen; Blumenfeld, Jared; Jessop, Carter; Bromm, Susan; Rader, Cliff; Kopocis, Ken
Subject: FW: Proposed Talking point for ongoing CEQ discussions for media inquires
Date: Friday, December 13, 2013 4:50:52 PM


Jim-
 
Thanks for putting this together and you and your team’s continued efforts to work with us. 
Generally this looks great.  We’d like to suggest one slight change to: , “The Forest Service and
federal cooperating agencies . . .” rather only listing out EPA.
 
Thanks for the opportunity to provide input and have a great weekend.
 
Best
 
Jeff
 
Jeff Scott
Director, Waste Management Division &
Communites & Ecosystems Division
EPA Region 9
75 Hawthorne St
San Francisco, CA  94105
 
Phone:  (415) 972-3311
Fax: (415) 947-3530


 
From: Upchurch, Jim -FS <jupchurch01@fs.fed.us>
Sent: Friday, December 13, 2013 2:15:35 PM
To: Joyner, Calvin -FS; Upchurch, Jim -FS; Kopocis, Ken; Blumenfeld, Jared; Bromm, Susan; Rader,
Cliff; Raymond Suazo; Carter, Karen M -FS; Acheson, Ann -FS
Subject: Proposed Talking point for ongoing CEQ discussions for media inquires
 
Proposed talking point for answering media inquiries regarding ongoing discussions with CEQ and
cooperating agencies for the Rosemont Copper Project.  Let me know if you additions or edits.
 
The Forest Service, the Environmental Protection Agency (EPA), and other federal cooperating
agencies are continuing to have substantive conversations, facilitated by the Council on
Environmental Quality (CEQ), to further address concerns that have been raised on the adequacy
of mitigation for the proposed Rosemont Copper project.  These discussions are a continuation of
the NEPA process and any additions or changes that are needed will be addressed prior to the
issuance of a final Record of Decision for the project.
 
Jim Upchurch
Forest Supervisor
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Coronado National Forest
300 West Congress
Tucson, AZ   85701
Office:  520-388-8306
Cell:  520-444-4034
 


This electronic message contains information generated by the USDA solely for the intended
recipients. Any unauthorized interception of this message or the use or disclosure of the
information it contains may violate the law and subject the violator to civil or criminal
penalties. If you believe you have received this message in error, please notify the sender and
delete the email immediately.








From: Vogel, Mindy S -FS
To: Jessop, Carter
Subject: Recall: call in information
Date: Thursday, November 07, 2013 8:25:52 AM


Vogel, Mindy S -FS would like to recall the message, "call in information".


This electronic message contains information generated by the USDA solely for the intended recipients.
Any unauthorized interception of this message or the use or disclosure of the information it contains
may violate the law and subject the violator to civil or criminal penalties. If you believe you have
received this message in error, please notify the sender and delete the email immediately.
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From: Goldmann, Elizabeth
To: Blaine, Marjorie E SPL
Cc: Leidy, Robert; Jessop, Carter
Subject: FW: Rosemont Copper
Date: Monday, July 29, 2013 10:11:36 AM


Hi Marjorie
 
Thanks for your email (pasted below).  I was unclear regarding your discussion on indirect effects.  I
sent you an email on July 23, 2013 (attached) as a follow up to some discussions we have had
regarding indirect impacts from the proposed Rosemont Mine.  In addition to the need to complete
a jurisdictional delineation of all waters impacted by the proposed project, it is EPA’s position that
compensation is required for all direct and indirect impacts to waters of the U.S.
 
When we last talked, we expressed differing views regarding compensation for indirect effects. 
The Corps requested  that EPA provide the Corps with additional information/justification on
required compensatory mitigation for indirect impacts to waters due to groundwater drawdown
from the mine.  Based on your email, I cannot determine if you are referring to the Corps position
on the analysis of indirect effects on waters down-gradient of the project site (e.g., Empire Gulch,
Gardner, Canyon, Cienega Creek, Davidson Canyon) AND/OR the determination of appropriate
compensation for unavoidable impacts to those waters.
 
According to EPA’s 404(b)(1) Guidelines (40 CFR 230.11), a permitting authority shall determine in
writing the potential short term or long term effects of a proposed discharge of dredged or fill
material on the physical, chemical and biological components of the aquatic environment.  These
determination are used in 40 CFR 230.12 in making findings of compliance or noncompliance with
the restrictions on discharge in 40 CFR 230.10.  The determinations of effects of each proposed
discharge shall include: Determination of secondary effects on the aquatic ecosystem (230.11(h)). 
It states, “Secondary effects are effects on aquatic ecosystem that are associated with a discharge
of dredged or fill materials, but do not result from the actual placement of the dredged or fill
material.  Information about secondary effects on aquatic ecosystems shall be considered prior to
the time final section 404 action is taken by permitting authorities.”  As confirmed by our EPA
Headquarters, this analysis is not limited to surface waters only. 
 
To date, we are unable to assess the full extent and significance of direct and secondary project
impacts absent a complete jurisdictional delineation of all waters impacted by the proposed
project.  Therefore, there does not exist sufficient information to make a reasonable judgment as
to whether the proposed discharge will comply with the Guidelines (40 CFR 230.12(3)(iv).
 
We are currently working on providing you with the additional information you have requested
and look forward to an open dialogue on these issues.
 
Thanks, Elizabeth
 
 
Elizabeth
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I met with the USFS, SWCA, and Rosemont on Thursday to discuss different issues (like the
required changes to the conservation measures of the draft BO) but primarily mitigation.
 
Based on the most recent discussion in the administrative FEIS, I have instructed Rosemont to
use the models provided which show the extent of surface water impacts from decreased
stormwater flow to extend the indirect impacts in WUS further downstream.   Therefore, you will
be seeing a revised number for impacts to WUS which will be greater than 42.8 acres.
 
The 42.8 acres was originally obtained in the method that we have always used; when flows are
truncated or decreased, the indirect impact is taken to the next downstream watershed input. 
It’s been done that way because we typically do not have the hydrology.  However, now that we
have what we believe is the final modeling and they can predict exactly how far down the indirect
surface water impacts will extend, then RM will need to update the impact acreages to WUS. 
This will also be incorporated into the 404(b)(1).
 
However, this does not change our position on Empire Gulch which is affected by the cone of
depression and drawdown not decrease in surface water flows.
 
Thanks, Liz!
Marjorie Blaine 
Senior Project Manager/Biologist 
U.S. Army Corps of Engineers 
Tucson Project Office, Regulatory Division 
5205 E. Comanche Street 
Tucson, AZ  85707 
(520)584-1684 (phone) 
(520)584-1690 (fax)
 
From: Goldmann, Elizabeth 
Sent: Tuesday, July 23, 2013 1:55 PM
To: 'Blaine, Marjorie E SPL'
Cc: Leidy, Robert; Brush, Jason
Subject: Rosemont Copper
 
Hi Marjorie
 
I am following on our conversation last week regarding indirect impacts from the proposed
Rosemont Copper Mine.  In our letter to the Corps dated February 13, 2012, we identified the need
to delineate wetlands and waters down-gradient of the project site (e.g., Davidson Canyon,
Cienega Creek,  Empire Gulch, and Gardner Canyon) and our inability to assess the full extent and
significance of direct and secondary project impacts absent a complete jurisdictional delineation of
all waters potentially impacted by the proposed project (p. 6). 
 
On June 27-28, 2013, Rob Leidy conducted a field trip to Las Cienegas National Conservation Area
and Cienega Creek Preserve and confirmed the presence of extensive wetland areas within and
adjacent to Empire Gulch, Gardner Canyon, and Cienega Creek that would qualify as three
parameter jurisdictional wetlands, as well as other waters of the United States (waters).  Our
review of the AFEIS to date, notes these wetlands/waters will be indirectly impacted by the
proposed copper mine in the near-term (see AFEIS, Chapter 3, Table 65).
 







In addition to the need to complete a jurisdictional delineation of all waters impacted by the
proposed project, it is EPA’s position that compensation is required for all direct and indirect
impacts to waters of the U.S. (40 CFR Part 230).  Based on our phone conversation, I would like to
confirm your request that EPA provide the Corps with additional information/justification on
required compensatory mitigation for indirect impacts to waters due to groundwater drawdown
from the mine. 
 
In addition, we will be providing you with a copy of the power point presentation of Rob’s trip for
your consideration.  I look forward to hearing from you.
 
Thanks,
 
Elizabeth
 








From: Rader, Cliff
To: Greczmiel, Horst
Cc: Kaiser, Russell; Pendergast, Jim; Jessop, Carter; Brush, Jason; Hessert, Aimee; Scott, Jeff; Diamond, Jane;


Goforth, Kathleen; Bromm, Susan; Herrera, Angeles; Suriano, Elaine; Kaiser, Russell; Miller, Clay; Peck,
Gregory; Marshall, Tom


Subject: Roesmont Mine - Response
Date: Thursday, December 12, 2013 6:59:35 PM


Horst:


As requested, I am forwarding EPA Region 9's response to your request regarding:
 
                a. environmental issues with the USFS FEIS and proposed ROD; and
                b. concerns or perceived gaps in the USFS characterization of impacts.
 
EPA Region 9's greatest overarching issue is that the FEIS outlines massive unmitigated impacts to
riparian and aquatic resources distributed across over 100 square miles of the Cienega Creek
watershed (an area greater than the size of Washington DC), which includes state, federal, and
locally-protected nature preserves.  Without substantial additional, as yet unidentified, mitigation,
the project would result in unsatisfactory environmental degradation.  EPA Region 9 believes that
the Army Corps of Engineers has the legal authority to require such mitigation.  However, the Corps
has not indicated a firm commitment to do so.  To date, EPA Region 9 has not been provided data
that shows that sufficient mitigation opportunities would be available.  There is a need to resolve
the substantive issue of what types of impacts must be mitigated in order for the project to be
permitted.
 
Per your request during the interagency call last week, the list of environmental issues presented
below is limited to those that we believe rise to the level of “Environmentally Unsatisfactory” and
warrant consideration of referral to CEQ. While we remain concerned with impacts to other
resource areas, it is the destruction of the surface water, ground water, riparian and aquatic
resources that would result from the project that EPA Region 9  feels reach the “EU” threshold.
 
a.) Environmental Issues
 
Impacts from the proposed project include direct fill and secondary impacts that would result in
the loss, conversion and functional degradation of aquatic habitats distributed across tens of
thousands of acres, including state, federal, and locally-protected preserves.
 
·         Direct Impacts to Waters of the U.S.: The proposed project would directly fill 40 acres of


waters, including a largely undisturbed network of 18 linear miles of desert streams (up to 154
individual drainages).


·         Indirect Impacts from Groundwater Drawdown: Groundwater drawdown would occur
across 64,000 acres of the Cienega Creek watershed and include the loss of hundreds of acres
of riparian vegetation (including wetlands), and the drying of streams currently characterized
by perennial flow.


·         Indirect impacts to Stormwater Flows:  At least 28.4 acres of waters downstream of the
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project area would also occur during mine operation due to the necessity to withhold
stormwater on the site. There will also be indirect impacts to drainages upstream of the mine.
These impacts include severing surface hydrology and connectivity, decreasing quality of
wildlife habitat, and fragmentation of animal movement corridors.


·         Broad loss of Ecosystem Services:  Most of the services provided by the aquatic ecosystem
would be lost or degraded as a result, including storm flow conveyance and flood protection,
quality outdoor recreational opportunities, and habitat crucial for sustainable fish and wildlife
populations.  Many of these aquatic resources are unique and are already protected because of
their ecological diversity, and because they are difficult to restore once lost or degraded (e.g.,
Las Cienegas National Conservation Area, Cienega Creek Natural Preserve, including areas
designated as Outstanding Arizona Waters and Special Aquatic Sites under the Clean Water
Act). 


·         Ecosystem Transformation:  The resulting large-scale shifts in the amount and species
composition of riparian areas and the loss of stream surface flows would represent an
ecological regime shift in the Cienega Creek watershed – a fundamental change in the
ecological state of the environment to drier, less biologically rich conditions.


·         Permanence of Degradation:  Many of these impacts would occur either in perpetuity or for
hundreds to thousands of years.  Restoration of these resources requires active and broad
scale conservation management that extends into headwater contributing areas.


·         Limited Mitigation:  The current mitigation proposal provided to the Corps, USFS, and EPA
Region 9 for addressing impacts to waters is seriously deficient:


o   The environmental scale of the mitigation is not commensurate with the scale of
assessed project impacts and represents only a fraction of the mitigation that EPA
Region 9 believes would be necessary for final permitting under CWA 404.


o   The proposal is currently aimed at enhancing just a few stream reaches (corridors)
located downstream from the project area, and possibly in other watersheds;


o   It does not account for the loss of ecological services arising from the
interrelationship of the headwater streams and the surrounding terrestrial ecology;


o   It is not supported by any reference site data, reference criteria, or determination of
functional values in various settings.


o   It fails to account for the ecological uncertainty associated with the described stream
corridor enhancement;


o   It proposes no mitigation goals or performance targets (standards), and does not
document the amount of development risk attributed to proposals that emphasize
aquatic resource preservation;


o   Although mitigation would also be required per the Fish & Wildlife Service’s
Biological Opinion, that mitigation narrowly focuses on conservation of individual
species and not on the full range of impacts to aquatic and wetland habitats and the
plants, animals and fish that depend on them. The focus is on conservation of uplands
for non-aquatic species.  For aquatic species, such as the Gila Chub, mitigation entails
conservation of a 1200-acre Sonoita Creek Ranch through enhancement of two
artificial ponds with rubber liners to support breeding of fish species.  These ponds
would be supported through a managed water release upstream of the property. 
Monitoring would focus solely on the status of endangered species populations during
and after construction of the mine.







 
b.) Characterization
 
Due to limitations inherent in the available modeling tools, there is substantial uncertainty
regarding quantification of the indirect impacts. Nonetheless, the FEIS provides enough
information that a reasoned, weight-of-evidence conclusion can be drawn: the proposed
Rosemont Mine would result in watershed-scale, unacceptable adverse effects on the aquatic
ecosystem, including recreational and preserve areas created principally to protect nationally
unique aquatic resources. At this time, additional analysis to reduce remaining uncertainties would
not eliminate the need to resolve certain fundamental issues underlying the basis for possible CEQ
referral.  Given the information provided in the FEIS, EPA Region 9 believes that it would be most
prudent, at this juncture, to use the interagency process that has been initiated to try to:
·         Resolve the more substantive issue of what types of impacts must be mitigated in order for


the project to be permitted,
·         Define the nature and amount of mitigation that would be appropriate to compensate for


the impacts,
·         Determine the extent of each agency’s authority and/or discretion to require mitigation,
·         Determine the extent to which mitigation is available on the general scale that would be


needed to compensate for the impacts described in the FEIS.
 








From: Goforth, Kathleen on behalf of R9-Room-1214-10-vidconf/Region-9-RESTRICTED
To: Jessop, Carter; Goldmann, Elizabeth; Leidy, Robert; Bose, Laura; Goforth, Kathleen; Brush, Jason; Jackson,


Clarice
Subject: FW: Rosemont copper Mine
Start: Monday, November 18, 2013 8:30:00 AM
End: Tuesday, November 19, 2013 5:00:00 AM
Location: R9-Room-1214-10-vidconf/Region-9-RESTRICTED


The invitation says that the meeting runs from 8:30am on Monday until  5am on Tuesday.  If you were trying to reserve a room on
Tuesday, you’ll need to change that end time to pm. . .unless you guys are seriously just planning to work through Monday night :-o


-----Original Appointment-----
From: R9-Room-1214-10-vidconf/Region-9-RESTRICTED 
Sent: Friday, November 15, 2013 4:55 PM
To: R9-Room-1214-10-vidconf/Region-9-RESTRICTED; Goldmann, Elizabeth; Leidy, Robert; Bose, Laura; Goforth, Kathleen; Brush,
Jason; Jessop, Carter; Jackson, Clarice
Subject: FW: Rosemont copper Mine
When: Monday, November 18, 2013 8:30 AM to Tuesday, November 19, 2013 5:00 AM (UTC-08:00) Pacific Time (US & Canada).
Where: R9-Room-1214-10-vidconf/Region-9-RESTRICTED


FYI. 


-----Original Appointment-----
From: R9-Room-1214-10-vidconf/Region-9-RESTRICTED 
Sent: Thursday, November 14, 2013 11:57 AM
To: R9-Room-1214-10-vidconf/Region-9-RESTRICTED; Jessop, Carter; Jackson, Clarice
Subject: Rosemont copper Mine
When: Monday, November 18, 2013 8:00 AM-5:00 PM (UTC-08:00) Pacific Time (US & Canada).
Where: R9-Room-1214-10-vidconf/Region-9-RESTRICTED


Forest service will be calling us.  You need to give the forest service 4159785132 at epa.gov
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From: Goforth, Kathleen
To: hgreczmiel@ceq.eop.gov
Cc: Marshall, Tom; Rader, Cliff; Campbell, Rich; Hagler, Tom
Subject: Rosemont Mine follow up
Date: Monday, November 18, 2013 5:51:32 PM


Horst –
 
This is to follow up on our call earlier today, in which you inquired about the land ownership of
the Rosemont Mine impacts area.  It is, as I thought, a combination of USFS land, BLM land, State
land, and some private land.  The impacts associated with groundwater drawdown could occur on
all 4 land ownerships.  In particular, we are concerned about the sensitive resources in Empire
Gulch and along Cienega Creek. Impacts to Empire Gulch are within the 5-foot groundwater
drawdown contour that was defined with reasonable confidence as a result of the Forest Service’s
modeling efforts. This area is within the Las Cienegas National Conservation Area owned by the
BLM and there is a reasonable level of certainty that this resource will be dramatically degraded
and/or destroyed.  The models lack accuracy outside the 5 foot contour, however the Forest
Service’s analysis has concluded that there is a significant risk of further impacts to Cienega Creek
in the long term.  Because of the inherent limitations of the models, the analysis indicates that this
impact could range from mild to severe.  In an arid region, groundwater drawdown of only a few
inches can completely alter the ecosystem.
 
You also asked if BLM is a cooperating agency.  I received confirmation that it is.
 
Please do not hesitate to contact me if I can be of further assistance.
 
- Kathy
 
Kathleen Martyn Goforth, Manager
Environmental Review Office (CED-2)
U.S. EPA, Region IX
75 Hawthorne Street
San Francisco, CA 94105
415-972-3521
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From: Vogel, Mindy S -FS
To: Jessop, Carter
Subject: FW: appendix B
Date: Wednesday, July 10, 2013 11:31:34 AM


Hi Carter.
 
Below is a response to your question about the differences between the May version and the July
one.  Hope this helps with your review.
 


 
From: Chris Garrett [mailto:cgarrett@swca.com] 
Sent: Wednesday, July 10, 2013 11:17 AM
To: Vogel, Mindy S -FS
Subject: RE: appendix B
 
Hi Mindy – Here is a quick summary of the major changes for Carter. 
 
There are several very important changes between the May version of Appendix B and the version
that we just provided, and I’m sure several are going to be of great interest to the EPA.
 


1)       Two general things to be aware of.  A) Direct comparison between May and July versions
will be confusing, because the changes forced some renumbering of the
mitigation/monitoring measures.   B) There were minor wording changes throughout,
primarily in order to match up the draft BO language with the FEIS Appendix B language.


 
2)       First major item:  FS-GW-01 – Monitoring of Waste Rock Seepage.  This was in the May


version, but the wording and intent has changed in important ways.  Previously, the intent
was to monitor in a fairly vague way whether seepage happened in the waste rock pile (it is
predicted not to occur).  Now, the intent is 1) to monitor whether seepage occurs in at
least 4 locations, 2) to sample the leachate if it does occur, and 3) there are more
specifications for developing a sampling and reporting plan.  This more complete seepage
monitoring was the outcome of discussion related to FS-GW-03 (see below) and the desire
for a more substantial sampling plan during operations.
 


3)       Second major item:  FS-GW-02 – Water Quality Monitoring Beyond Point-of-Compliance
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Wells.  This was absent entirely from the May version, as it was still being finalized.  This is
the requirement that Rosemont conduct sampling of up to 10 springs and 16 wells,
completely separate from the APP requirement for sampling the 7 or 8 point-of-
compliance wells.  The only thing to note is that the intent was to make sure the basic
requirement for this monitoring made it into the EIS/ROD, but details of monitoring (i.e.,
QAPP, SAP, frequency, analyte list) are intentionally put off until the final MPO.
 


4)       Third major item:  FS-GW-03 – Additional Operational Waste Rock and Tailings
Characterization.   This also was absent entirely from the May version, as it was still being
finalized.  The APP contains a requirement for ongoing testing of waste rock for acid-
generation potential.  This occurs continually during operations in order to properly assign
the waste rock a location in the waste rock pile, and ensure that acid generation potential
is limited.  Specifically, the APP requires both ABA testing and SPLP testing in order to make
sure that nothing makes it into the shell of the facility—where it could be exposed to water
—that has high acid-generation potential or other potential for water quality impacts.  But
that level of testing was felt to be insufficient by the Forest.  While that testing meets the
regulatory letter of the law through ADEQ, it did not necessarily meet the professional
standards desired by the land managers who will have to deal with this waste rock facility
in perpetuity.  Therefore, additional waste rock characterization has been required.  This
includes continual humidity cells on waste rock and tailings, whole rock analysis, and
mineralogical analysis.  As with FS-GW-02, the intent was to make sure the fundamental
requirement was included in the EIS/ROD, with highly detailed sampling plans to come
during the final MPO process.
 


5)       Fourth major item:  FS-BR-18 – Predisturbance Surveys for Forest Sensitive species.  This is
new from the May version.
 


6)       Fifth major item: FS-RW-03 – Mitigation of OHV opportunity loss.  This is new from the May
version, includes funding for replacing OHV use elsewhere.
 


7)       Minor but important change:  FS-BR-08 – Conveyance of private Sonoita Creek Ranch to in
lieu fee sponsor.  In the May version, it was still envisioned that Rosemont would acquire
the land, put a restrictive easement on it, and then convey it to AGFD or other party to
implement very specific riparian mitigation.   It has now been changed to reflect the latest
from the Corps HMMP, in which AGFD would operate an in-lieu fee program and
Rosemont would buy into it.  ]
 


8)       Minor but important change:  FS-BR-24 – Periodic re-run of groundwater model.  This
seems like a fairly innocuous measure, but it contains some very key pieces of data
collection.  Namely water level measurement in wells, above and beyond those required for
the APP.  This was in the May version, but the wording has changed, in particular with
respect to the contingency requirements that might kick in drilling of new wells.
 


9)       Minor but important change:  FS-VR-04 – Measures to reduce visual impact.  This changed
from a Rosemont-voluntary measure in the May version to a Forest-required measure in







the latest version.
 
 


 
From: Vogel, Mindy S -FS [mailto:msvogel@fs.fed.us] 
Sent: Wednesday, July 10, 2013 7:29 AM
To: Chris Garrett
Subject: FW: appendix B
 
Chris – do you have a short/simple answer for Carter? 
 
CNF_email_sign


 
From: Jessop, Carter [mailto:JESSOP.CARTER@EPA.GOV] 
Sent: Tuesday, July 09, 2013 6:52 PM
To: Vogel, Mindy S -FS
Subject: RE: appendix B
 
Thank you for the quick response, Mindy. Do you happen to know the major ways in which this
version differs from the version we were given at the end of May? Or, more simply, which issues
areas had additional mitigations added?
 
-Carter
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
 
 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
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to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.
*********************** ATTACHMENT NOT DELIVERED  *******************


This Email message contained an attachment named 
  image001.jpg 
which may be a computer program. This attached computer program could
contain a computer virus which could cause harm to EPA's computers, 
network, and data.  The attachment has been deleted.


This was done to limit the distribution of computer viruses introduced
into the EPA network.  EPA is deleting all computer program attachments
sent from the Internet into the agency via Email.


If the message sender is known and the attachment was legitimate, you
should contact the sender and request that they rename the file name
extension and resend the Email with the renamed attachment.  After
receiving the revised Email, containing the renamed attachment, you can
rename the file extension to its correct name.


For further information, please contact the EPA Call Center at
(866) 411-4EPA (4372). The TDD number is (866) 489-4900.


***********************  ATTACHMENT NOT DELIVERED ***********************








From: Vogel, Mindy S -FS
To: "brocious@base.sao.arizona.edu"; "cbeck@azdot.gov"; "mhont@azdot.gov"; "daniel_j_moore@blm.gov";


"dt1@azdeq.gov"; "David.Jacobs@azag.gov"; falco@cfa.harvard.edu; "gfleming@asmi.az.gov";
"Julia.Fonseca@pima.gov"; "Nicole.Fyffe@pima.gov"; JWindes@azgfd.gov; "twade@azgfd.gov";
"karen.howe@tonation-nsn.gov"; "peter.steere@tonation-nsn.gov"; "david.stine.1@ang.af.mil";
"safabritz@azwater.gov"; "lee.allison@azgs.az.gov"; "Leslie.Ethen@tucsonaz.gov"; "nicole.ewing-
gavin@tucsonaz.gov"; "LSwartzbaugh@asmi.az.gov"; "Marjorie.E.Blaine@usace.army.mil";
jason_douglas@fws.gov; "rcasavant@azstateparks.gov"; "rsejkora@azstateparks.gov";
"ohenderson@ci.sahuarita.az.us"; "scott_stonum@nps.gov"; darla_sidles@nps.gov; "jessop.carter@epa.gov";
"goforth.kathleen@epa.gov"; jean_calhoun@fws.gov; leenhout@usgs.gov; saleake@usgs.gov;
jphoffma@usgs.gov; kudall@ci.sahuarita.az.us; Herrera, Angeles


Cc: Upchurch, Jim -FS; Cordts, Robert -FS; Kingsbury, Jamie -FS; Everson, Beverley A -FS; Linden, Michael A -FS
Subject: Rosemont PA FEIS
Date: Wednesday, July 24, 2013 8:06:00 AM


Good morning cooperators!
 
I would like to inform you that in response to a number or requests from the cooperators for an
extension of the review period, Forest Supervisor Jim Upchurch as made the decision to extend the


cooperating agency review period to August 15th.  However, if you are able to submit your


comments to the FS (emailed to me) by the original deadline of August 1st  (or any time prior to the


15th), we would greatly appreciate it.  If your agency does not anticipate submitting any
comments, I would appreciate a quick email response indicating this intent. 
 
As a reminder, your comments will become part of the public project record upon submission. 
 
We appreciate your efforts in reviewing the Rosemont PA FEIS.  If you have any questions, please
feel free to contact me (info below).
Thanks.
 
CNF_email_sign


 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.
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From: Jessop, Carter
To: "Vogel, Mindy S -FS"
Cc: Leidy, Robert; Goldmann, Elizabeth; Goforth, Kathleen
Subject: Followup to discuss most recent changes to Rosemont EIS
Date: Wednesday, October 30, 2013 4:19:00 PM


Hi Mindy,
Thank you for your time on today’s 11am call. Mr. Upchurch mentioned that some changes have
been made to the language and/or analysis of the Seeps, Springs, and Riparian Resources section of
the EIS in response to the previous call we all had last week. As I mentioned in today’s meeting, the
EPA regional staff would really value an opportunity to understand what those changes have been
to help us to make sure we’re going off the most up to date information. Is that revised section
something that you could send to us for review? Alternatively, if you think a call might be the best
way to share this information, we’d be happy to arrange one. Please let me know what your/Mr.
Upchurch’s preference would be in this regard.
 
Thank you again.
 
- Carter
 
 
Carter W. Jessop
U.S. EPA, Region 9
Environmental Review Office (CED-2)
75 Hawthorne Street
San Francisco, CA 94105
(415) 972-3815
jessop.carter@epa.gov
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From: Melissa Polm
To: Vogel, Mindy S -FS; Jessop, Carter; Chris Garrett; Terry Chute; Salek Shafiqullah
Subject: Today and tomorrow"s web login
Date: Monday, November 18, 2013 8:17:46 AM


Web Login


Meeting URL: http://www.readytalk.com/?ac=5410791 
Test Your Computer: http://test.readytalk.com/?host=readytalk 
Support: U.S. and Canada: 800.843.9166 or help@readytalk.com 
Access Code: 5410791


 
 
Melissa Polm
Planner/ Asst. Project Manager
Rosemont Copper Project


SWCA Environmental Consultants
343 W Franklin
Tucson, Arizona 85701
P 520.325.9194 x300 | C 520.250.6204
 


Visit Our Website: http://www.swca.com  
 
CONFIDENTIALITY NOTICE: The information in this email is intended only for the use of the individual or entity to which it
is addressed and may contain information that is privileged, confidential and/or exempt from disclosure under applicable
law. If you are not the intended recipient or an authorized representative of the intended recipient, you are hereby
notified that any review, dissemination or copying of this email and its attachments, if any, or the information contained
herein is prohibited. If you have received this email in error, please immediately notify the sender by return email and
delete this email from your system. Thank you.
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From: Stacy, Andrea
To: Rivera, Shirley
Cc: Holladay, Cleveland; Jessop, Carter
Subject: Fwd: Air Quality Permit - Rosemont Copper Company - NOx emissions
Date: Monday, August 12, 2013 2:54:26 PM
Attachments: Rosemont notes.docx


Shirley,
F.Y.I. - Getting pretty close to the deadline now, but we are incorporating the following information re: NOx emissions
from Rosemont into our comments.  Let me know if you have any questions.


---------- Forwarded message ----------
From: Shepherd, Don <don_shepherd@nps.gov>
Date: Tue, Jul 23, 2013 at 1:24 PM
Subject: Re: Air Quality Permit - Rosemont Copper Company - NOx emissions
To: "Stacy, Andrea" <andrea_stacy@nps.gov>
Cc: John Notar <john_notar@nps.gov>, Michael George <Michael_George@nps.gov>


Folks,


Rosemont should be required to use only Tier 4 haul trucks, evaluate a trolley system, and
explore additives that would reduce blasting emissions--see attachment.


On Thu, Jul 11, 2013 at 5:01 PM, Stacy, Andrea <andrea_stacy@nps.gov> wrote:
Hi Don,
Can we have your assistance with a technology review?  Although the minor source permit has already been issued,
the FS is in the process of preparing their final EIS for the Rosemont copper mine - I think the permit is consistent
with the proposed action.  


It has been some time since we've looked at this, our hunch is that they could do better on the NOx emissions from
diesel engines.  Would you have time to take a look and see what, if anything, they can do for NOx?  (And maybe
particulate too.)  We can chat on Monday.  


Comments are due to the FS by August 1st.  Thanks!


---------- Forwarded message ----------
From: George, Michael <michael_george@nps.gov>
Date: Thu, Jul 11, 2013 at 4:26 PM
Subject: Fwd: Air Quality Permit Issuance - Rosemont Copper Company
To: Andrea Stacy <andrea_stacy@nps.gov>, John Notar <john_notar@nps.gov>


---------- Forwarded message ----------
From: Arizona Department of Environmental Quality <AZDEQ@public.govdelivery.com>
Date: Thu, Jan 31, 2013 at 1:06 PM
Subject: Air Quality Permit Issuance - Rosemont Copper Company
To: michael_george@nps.gov


Air Quality Permit Banner


 
Having trouble viewing this email? View it as a Web page.
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[bookmark: _GoBack]Rosemont Copper Mitigation Comments





Truck Hauling





By far, the largest source of NOX emissions is the 31 250-Haulage Trucks with 996 tpy estimated in the 7/2010 permit application. The FEIS proposes to mitigate these emissions as follows:





MITIGATION MEASURE QA-AQ-9 - Reduction in air emissions from diesel engines associated with mobile sources (haulage equipment, etc.) Use of newer engine designs on haulage equipment and on select mobile sources; includes use of Tier 4 EPA compliant equipment for emission standards on selected non-road engines (all except haul trucks and the 2,000 horsepower front-end loaders); use of Tier 2 diesel engines for haul trucks; and use of Tier 4 engines for large haulage trucks and support equipment purchased after 2014. 


Although the 1/31/2013 AZ DEQ technical support document states that, “The Permittee is required to purchase 6 haul trucks that meet US EPA Tier 4 requirements,” I could find no such requirement in the 1/31/2013 permit 





EPA’s Tier 2 standards limit NOX emissions to 9.2 g/kWh, while Tier 4 allows 3.5 g/kWh, a reduction of 62%. If all 31 of the 250-Haulage Trucks meet Tier standards, emissions would be reduced to 379 tpy. On the other hand, converting only six of the 250-Haulage Trucks to Tier 4 would yield a 12% reduction and leave 877 tpy NOX.





It might be possible to further reduce haul truck emissions by using a system similar to the Siemens “Trolley Truck” system described at this website: http://www.industry.usa.siemens.com/verticals/us/en/mining/Documents/Truck_Trolley_FINAL%202013.pdf





Blasting





At 154 tpy, blasting is the second-largest NOX source category. 





The FEIS proposes no mitigation of these emissions:


MITIGATION MEASURE FS-HM-01 - Hazardous materials containment and management An explosives and blasting management procedure would be required to be implemented to ensure best management practices are applied.


			








An internet search yielded articles on reduction of NOX emissions by addition of calcium compounds, silicon, and urea to the blasting agent.












The Department would like to inform you that it has made a final licensing decision on Rosemont Copper Company’s Air
Quality Permit. Based upon comments received during public notice, the Department has made amendments to the
permit and on January 31, 2013, issued Air Quality Permit #55223 for the construction and operation of the Rosemont
Copper Project.


 The final permit document including the responsiveness summary to submitted comments can be viewed on ADEQ’s
Web site at http://www.azdeq.gov/environ/air/permits/rcc.html. Copies of the final documents can be viewed at the
ADEQ Phoenix Office located at 1110 W Washington Street, Phoenix, AZ 85007, and at the ADEQ – Southern Regional
Office located at 400 West Congress Street, Suite 433, Tucson, Arizona 85701. You can also request hard copies of the
final documents by contacting Balaji Vaidyanathan at (602) 771-4527. Thank you for your participation in the permitting
process.


 The decision to issue the air quality permit is an appealable agency action under A.R.S. § 41-1092. You may have a
right to request a hearing and file an appeal under A.R.S. § 41-1092.03(B). You must file a written Request for Hearing
or Notice of Appeal within 30 days of your receipt of this Notice. A Request for Hearing or Notice of Appeal is filed when
it is received by ADEQ’s Hearing Administrator as follows:


Hearing Administrator


Office of Administrative Counsel


1110 West Washington Street


Phoenix, AZ 85007


The Request for Hearing or Notice of Appeal shall identify the party, the party’s address, the agency and the action
being appealed and shall contain a concise statement of the reasons for the appeal. Upon proper filing of a Request for
Hearing or Notice of Appeal, ADEQ will serve a Notice of Hearing on all parties to the appeal. If you file a timely Request
for Hearing or Notice of Appeal you have a right to request an informal settlement conference with ADEQ under A.R.S. §
41-1092.06. This request must be made in writing no later than 20 days before a scheduled hearing and must be filed
with the Hearing Administrator at the above address.
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Andrea Stacy
National Park Service
Air Resources Division
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P.O. Box 25287 
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Denver, CO 80225
andrea_stacy@nps.gov
303-969-2816 (phone)
303-969-2822 (Fax)


-- 
Don Shepherd
National Park Service
Air Resources Division
12795 W. Alameda Pkwy.
Lakewood, CO 80228
Phone: 303-969-2075
Fax: 303-969-2822
E-Mail: don_shepherd@nps.gov
"the man who really counts in the world is the doer, not the mere critic" TR 1891


-- 
Andrea Stacy
National Park Service
Air Resources Division
12795 W. Alameda Pkwy
P.O. Box 25287 
Denver, CO 80225
andrea_stacy@nps.gov
303-969-2816 (phone)
303-969-2822 (Fax)
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From: Goforth, Kathleen
To: msvogel@fs.fed.us
Cc: Jessop, Carter; Goldmann, Elizabeth; Leidy, Robert; McKaughan, Colleen; Brush, Jason; Rivera, Shirley;


Herrera, Angeles
Subject: US EPA Comments on the Rosemont Copper Mine PAFEIS
Date: Thursday, August 15, 2013 3:01:53 PM
Attachments: RosemontAFEIS_CommentsTable_081513.docx


Ms. Vogel,
Attached, please find EPA’s comments on the Preliminary Administrative Final Environmental
Impact Statement (PAFEIS) for the proposed Rosemont Copper Mine Project.  We recognize the
enormous amount of work that has gone into preparing the PAFEIS, and we appreciate the
opportunity to review it.  As we have discussed with the Forest Service, the proposed project
continues to present serious environmental issues, and we have identified significant information
gaps that should be resolved prior to publication of the EIS for further public review.  The attached
comments reflect the most thorough review that we could accomplish in the review period that
was provided; however, they should not be considered all-encompassing of EPA’s concerns and
input related to this project or this EIS. EPA staff continue to be available to assist the Forest
Service in addressing the issues that we have raised.  If you have any questions regarding our
comments, please contact Carter Jessop at jessop.carter @epa.gov or 415-972-3815.
 
Thank you.
 
Kathleen Goforth
 
Kathleen Martyn Goforth, Manager
Environmental Review Office (CED-2)
U.S. EPA, Region IX
75 Hawthorne Street
San Francisco, CA 94105
415-972-3521
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Dated: mm/dd/yyyy		Document Name and Version 


ROSEMONT Preliminary Administrative Draft Final EIS – Cooperating Agency Review		Dated: August 1, 2013


Document Review Comment Form — (US Environmental Protection Agency)


The U.S. Environmental Protection Agency (EPA) has reviewed the Preliminary Administrative Final Environmental Impact Statement (AFEIS) for the proposed Rosemont Copper Mine Project (Project), in Pima County, Arizona. Our comments are provided pursuant to the National Environmental Policy Act (NEPA), Council on Environmental Quality (CEQ) regulations (40 CFR Parts 1500-1508), and our NEPA review authority under Section 309 of the Clean Air Act. These comments were also prepared under the authority of, and in accordance with, the provisions of the Federal Guidelines (Guidelines) promulgated at 40 CFR 230 under Section 404(b)(1) of the Clean Water Act (CWA).





EPA has reviewed this preliminary document to the extent that the brief review period allowed, however, the comments below should not be considered all encompassing of EPA’s concerns and input related to this project or this EIS. We appreciate the enormous amount of additional analysis and work that has gone toward producing this revised document, and we note substantial improvements in every section of the document, as well as changes to the project design and mitigation measures to provide additional protections for the environment. Nevertheless, the proposed project continues to present serious environmental issues, and EPA has identified significant information gaps that should be resolved prior to publication of the EIS for further public review. EPA staff will continue to be available to assist the Forest Service in further revising this EIS. 





To the extent possible, EPA has provided multiple citations for those comments that refer to an issue and/or information that we have found in multiple locations in the document; however, it is likely that some comments will apply to locations in the document that we have not explicitly cited. As appropriate, we request that the Forest Service apply our comments and recommendations through the document to all occurrences of each issue.





			[bookmark: _GoBack]Ch


			Section


			Page


			Line


			Comment/Change requested





			3


			Seeps, Springs and Riparian Areas


			6


			Table 106


			Cienega Creek Reach 1 is characterized as having an ephemeral flow regime. On June 27, 2013, Dr. Robert Leidy, a senior scientist in EPA Region 9’s Wetlands Office, visited Cienega Creek Reach 1. Based upon his best professional judgment, the classification of this reach as ephemeral is inaccurate.  Significant portions of Reach 1 immediately upstream from the confluence with Gardner Canyon exhibit characteristics of perennial flows and contained surface water at the time of his visit, which coincided with the driest period of the year for this region (June). USFS should examine whether the assumption of this stretch as ephemeral is well founded and/or correct Table 106 to reflect existing perennial conditions in referenced portions of Reach 1.  Dr. Leidy is preparing a trip report that will outline his findings and we will provide his report to the USFS for reference.





			3


			Seeps, Springs and Riparian Areas


			8


			8-10


			The AFEIS notes that, with the exception of several springs in Davidson Canyon, isotopic data have not been made available to help determine the sources of water to springs in the analysis. Isotopic data for all potentially affected springs in Davidson Canyon would be invaluable. Do isotopic data exist for other potentially affected streams in Davidson Canyon or elsewhere in the study area? If such data are available, they should be acquired, analyzed and incorporated into the AFEIS.





			3


			Seeps, Springs and Riparian Areas


			8


			15-18


			For those individual springs and seeps for which there is insufficient data to determine the source of water and probable impact, the AFEIS assumes that there will be an impact. EPA applauds the Forest Service for this approach to impact analysis in the face of uncertainty. We recommend applying a similar approach when discussing the scope of impacts related to groundwater drawdown, given that the results from the groundwater modeling contain a very high degree of inherent uncertainty.





			3


			Seeps, Springs and Riparian Areas


			8-11


			


			Several springs, seeps, streams, and riparian areas within the assessment area likely contain jurisdictional waters of the United States, including wetlands that will be indirectly impacted by the proposed project, primarily from groundwater drawdown. Although the AFEIS estimates 407 acres of mapped hydroriparian habitat in the assessment area, a subset of these are jurisdictional waters of the United States that have not been delineated.  For example, BLM staff estimate that over thirty perennial and seasonal wetlands of various acreages are associated with Cienega Creek within the Las Cienegas National Conservation Area (J. Simms, personal communication with Dr. Robert Leidy, EPA, June 2013), some or all of which may be waters of the U.S.  Without a jurisdictional determination covering the assessment area, the Corps and EPA will be unable to determine the full scope of indirect impacts to areas regulated under the Clean Water Act. We recommend that the EIS be revised to acknowledge that potentially extensive areas of waters of the United States, including wetlands, occur in the analysis area, that the reach and extent of these waters has not yet been determined, and that, therefore, potential indirect impacts from the proposed actions on these waters has not been quantified. Alternatively, the applicant could provide USFS with an expanded “preliminary jurisdictional determination” (PJD) that covers not only the project site but the entire assessment area, so that USFS may disclose this information in the EIS.





			3


			Seeps, Springs and Riparian Areas


			15


			10-17


			The AFEIS refers to the groundwater models as “the most appropriate tool for estimating potential impacts to surface waters”, referencing Ugorets et al. 2012. [footnoteRef:1] We do not believe that conclusions contained in Ugorets et al. (2012) and in the Groundwater Quantity section of the AFEIS support a conclusion that the quantitative groundwater models are an appropriate tool for estimating impacts to surface waters that the EIS characterizes as “distant” (outside the project area, but within the study area).   [1:  Ugorets, V., Cope, L. and C. Hoag. 2012. Pt. 3 SWCA Questions 1 through 3- Professional Opinions to Assess Impacts to Distant Surface Waters and Modeling Certainty. Memorandum dated August 8, 2012 prepared by SRK Consulting to Chris Garrett, SWCA. 8 pp.  ] 






The AFEIS clearly acknowledges in several resource sections of Chapter 3 and in the expert report by Ugorets et al. (2012) that the models are not able to accurately predict small groundwater changes (changes of less than 5ft) over long time periods (e.g., hundreds to thousands of years). The AFEIS frequently refers to near and long term predictions of groundwater drawdown and the effects thereof using terms such as “speculative” and “highly uncertain”. For example, the near-term model predictions of groundwater drawdown impacts to Empire Gulch stream flow are described as “speculative” (p. 33, lines 23-24).  Long-term impacts on Empire Gulch stream flow based on the models are described as “highly uncertain” (p. 33, lines 31-32). The AFEIS concludes that, along Empire Gulch “…predictions of impact to stream flow based on these levels of drawdown would be speculative…with a high level of uncertainty…” (p. 33, lines 39-42). In addition, the AFEIS characterizes the quantitative modeling of the long-term impacts along Cienega Creek as “…highly speculative.” (p. 34, lines 24-25). The FEIS concludes for Cienega Creek that “…because of the margin of error of the models and the long time frames involved, these predictions have a high level of uncertainty. Quantitative predictions of changes in stream flow in the long term are entirely speculative.” (p. 35, lines 4-6)). 





Furthermore, Ugorets et al. 2012 (p.5) refers to the qualitative level of certainty in using the models as follows: “In SRK’s professional opinion, the qualitative level of certainty for the existing models to make predictions listed in Item 2 above [i.e., predicted levels of groundwater drawdown] is low…In addition to the constraints and limitations found in any numerical model, other factors not included in the models will likely have an influence on conditions 1,000 years from closure. Numerous, unknown future factors [e.g., climate change, land use] and conditions have the potential to produce drawdown impacts much greater than the reported 0.1-0.2 ft…Thus, the predicted impacts to the surface water sources cannot be considered reliable with the accuracy stated in Item 2 above.” In addition, it is generally recognized that small changes in groundwater levels have the potential to adversely affect springs, seeps, stream surface flows, and riparian areas.  





These acknowledgements in the AFEIS support the conclusion that the groundwater models are not suitable for predicting impacts to most, or all distant springs, seeps, and riparian areas and, therefore, should not be relied upon as the basis to quantitatively or qualitatively assess the likely impacts to such areas from project-related groundwater drawdown.  The AFEIS should, instead, indicate that, even with the considerable efforts put forth by Coronado National Forest and other involved parties, and the substantial expertise brought in to support this analysis, the inherent limitations in the accuracy of groundwater modeling, as well as the scope and temporal scale of potential effects involved in this case, are such that the models performed are not a reliable means of predicting impacts to distant springs, seeps, streams and riparian habitats. This recommendation should be carried forward to other chapters and resource sections within the next iteration of the EIS wherever use of the groundwater models is discussed.   





			3


			Seeps, Springs and Riparian Areas


			15


			10-17


			Given the limitations of the groundwater models, it is often reasonable to reach opposite conclusions regarding impacts than those presented in the AFEIS. Where applicable, we have outlined in the comments below why the information provided regarding drawdown could also support a conclusion opposite to the one provided in the AFEIS.





			3


			Seeps, Springs and Riparian Areas


			16





			21-23


			The AFEIS states, “For Upper Cienega Creek there is no direct potential to affect surface water quality, unless changes in stream flow indirectly affect aspects of water quality (temperature, for instance)”. We note that pages 33-35, in the Seeps, Springs and Riparian Areas section state that all three groundwater models suggest that there is the potential for near- and long-term drawdown along Upper Cienega Creek to result from project related groundwater pumping.  Small changes in stream flow can result in significant changes in water temperature, especially in warm, arid environments. Water temperature is an important measure of water quality. The AFEIS should disclose that even small surface flow reductions from groundwater drawdown would be likely to increase temperatures, and thus lower surface water quality in Upper Cienega Creek.





			3


			Seeps, Springs and Riparian Areas


			17


			Table 108


Issues 3D.2 & 3D.3


			The Proposed Action is stated to have no effects on the number of stream miles changed from intermittent/perennial flow status to ephemeral flow status. We have several concerns regarding this conclusion:  As previously discussed, the groundwater models cannot accurately predict small (less than 5 foot), long term changes to groundwater levels, especially on more distant waters, such as Cienega Creek. 





Tables 60-64 of the Groundwater Quantity resource section report for Upper Empire Gulch Springs present the following ranges of modeled groundwater drawdown based on sensitivity analyses: 1) end of active mining (<0.1-0.2 feet); 2) 20 years after active mine closure (<0.1-0.5 feet); 3) 50 years after closure (<0.1-1.8 feet); 150 years after closure (0.1-5.0 feet); and 1000 years after closure (2.3-6.0 feet). If the output of the groundwater modeling and the sensitivity analyses are accepted, these data indicate that potentially significant groundwater drawdown in the vicinity of Empire Gulch is likely to occur. Furthermore, the upper boundary of the sensitivity analysis performed indicates impacts in excess of 5 feet; the threshold established as the limit of accurate prediction for the modeling performed, further supporting the conclusion that significant drawdown is probable. Hydrologic changes are predicted for Empire Gulch from groundwater drawdown that could have a potential “effect on springs and stream flow, potentially shifting some or all of the stream length from perennial to intermittent” (AFEIS, p. 38, lines 8-10). The AFEIS states that Upper Cienega Creek receives surface water (and groundwater) flow from Empire Gulch. The AFEIS concludes that “a small change in stream flow [in Cienega Creek] could result in the loss of surface flow during these drought periods” (p. 34, lines 34-35). The contribution of flow from Empire Gulch to Upper Cienega Creek has not been determined, so adverse effects to surface flows from a reduction in Empire Gulch contributions remain plausible and uncertain, contrary to the conclusion of “no effect” indicated.   Based on this reasoning, it is, therefore, not accurate to conclusively state that there will be no drawdown-related changes to stream flows in these waters.


 


Table 108 should be revised to more accurately reflect the conclusions presented in the body of the AFEIS that groundwater drawdown effects are highly uncertain and definitive conclusions regarding the proposed project’s potential effects on stream flow in Cienega Creek cannot be made. The FEIS should explain that the predicted groundwater drawdown in Empire Gulch may result in changes in stream flow in both Empire Gulch and Cienega due to their connection. The FEIS should not dismiss the potential for drying of the streams to occur.





			3 


			Seeps, Springs and Riparian Areas 


& Groundwater Quantity


			3 











13


			22-28











28-36


			These two sections of the AFEIS conclude that no seeps, springs, hydroriparian or mesoriparian habitat, areas with perennial stream flow, or critical areas that would be affected by groundwater drawdown were identified within or beyond the western model boundary. The AFEIS should clarify whether detailed surveys of springs and seeps, and other critical areas (similar to surveys conducted on the eastern slopes of the Santa Rita Mountains within the model boundaries) were conducted within and immediately adjacent to the western model boundary, particularly within the Santa Rita and Empire mountains.





			3


			Seeps, Springs and Riparian Areas


			33


			10-42


			EPA recommends that additional information regarding the potential adverse environmental consequence of seemingly small changes in groundwater levels be added. The AFEIS repeatedly characterizes changes in ground water levels of < 1 foot as “small” (e.g. p. 37, line 24 and p. 38, line 23). The use of the descriptors “small” or “very small” are not meaningful absent some relative measure of ecological significance or risk.





Seemingly “small” changes in groundwater levels may have profound adverse affects on surface and shallow subsurface (i.e., groundwater and hyporheic) flows. In part, this is because the wetted surface area of many aquatic habitats in the arid Southwest, including the Cienega Creek watershed, is characterized by shallow surface water depths (e.g., << than a few inches), especially during the drier portions of the year (April-early July), and is, therefore, extremely susceptible to drying from small changes in groundwater levels. Significant changes to stream base flow are possible because, typically, inflow to streams originates from the topmost portions of the subsidizing aquifer; small declines in the water table can significantly reduce groundwater contributions that sustain stream flow.[footnoteRef:2]   [2:  Typically, there is a nonlinear relationship between groundwater-stream interactions such that changes in groundwater levels and stream flow are rarely a simple 1:1 relationship. A consequence is that relatively small drawdown of groundwater levels can result in significant declines in groundwater contributions to stream base flows. For example, one  study (Knox 2006, cited in Earman and Dettinger 2011) demonstrated that declines in groundwater storage of about 3-5% resulted in a decline of stream base flow of 31% and total stream flow of 35%  (Earman, S. and M. Dettinger. 2011. Potential impacts of climate change on groundwater resources – a global review. Journal of Water and Climate Change 24: 213-229).] 






			3


			Seeps, Springs and Riparian Areas


			34-35


			


			See above comments regarding the risk or significance of 'small' drawdown affecting surface flows, such as those modeled for Upper Cienega Creek. 





			3


			Seeps, Springs and Riparian Areas


			37


			22-23


			The statement, “there is no reasonable analysis to indicate that stream flow in Cienega Creek would be impacted in the near term,” is not an accurate description of the modeling results or level of accuracy.  Because of model uncertainty, it would be equally reasonable to reach an opposite conclusion; that is, that there is no reasonable analysis to indicate that stream flow in Cienega Creek would not be impacted in the near future. This language should be revised to accurately reflect model uncertainty and the ability to make supportable conclusions from the models as previously discussed.





			3


			Seeps, Springs and Riparian Areas


			38


			


			As previously noted, based upon the personal observations of R. Leidy, EPA, June 27, 2013, the assessment area supports extensive waters, including wetlands, the jurisdictional extent of which has not yet been delineated. This includes the reach of Empire Gulch immediately downstream from Upper Empire Gulch Spring. Please see our previous comments on this matter.





			3


			Seeps, Springs and Riparian Areas


			38


			20-36





34-36


			The AFEIS states that, “no areas of riparian vegetation associated with Cienega Creek would reasonably be expected to be impacted based upon the hydrologic changes described.” The conclusions of little or no predicted hydrologic changes or expected effects on riparian vegetation are based on speculative models characterized by a high degree of uncertainty, or insufficient information. We do not concur with the conclusions that there likely will be no indirect effects on riparian vegetation based on the model results provided. As previously stated, the data presented in Tables 60-64 of the Groundwater Quantity resource section report levels of groundwater drawdown such that if the output of the groundwater modeling and the sensitivity analyses are accepted for Cienega Creek and for the Gardner/Cienega confluence, these data indicate that potentially significant levels of groundwater drawdown are a possibility in the near- and long-term along Cienega Creek. However, EPA maintains that conclusions regarding impacts are not supportable because the modeling is not accurate enough to predict impacts < 5 feet and the discussion fails to recognize that even small fluctuations in the groundwater table can result in significant changes to surface flows. Furthermore, the contribution of flow from Empire Gulch to Upper Cienega Creek has not been determined, so adverse effects to Cienega Creek from the loss of water contributions from Empire Gulch are a realistic possibility.  Please revise conclusions in the AFEIS to accurately represent potential project impacts on stream flow from changes to groundwater levels. 





			3


			Seeps, Springs and Riparian Areas


			39-40


			


			The AFEIS concludes, “Predictions of losses to recharge to the shallow alluvial aquifer and therefore loss of water available to support riparian vegetation have a high level of uncertainty.” (p. 40, lines 5-6). The Surface Water Quantity resource section of Chapter 3 states that quantification of aquifer recharge is not possible and therefore has not been completed (see Indirect Effects to Aquifer Recharge, p. 32, lines 29-33).  The AFEIS then concludes that, “Reach 4 of Davidson Canyon has been classified as hydroriparian habitat. Similarly, this habitat is unlikely to experience effects, given the unlikely effects on recharge of the alluvial aquifer [from the project].” (p. 40, lines 15-16).  Based on our earlier comments related to this issue, and since there is great, unquantified uncertainty in the predictions, this conclusion is not supportable. 





			3


			Seeps, Springs and Riparian Areas


			53


			16-37


			The AFEIS acknowledges that predicted increases in temperatures and reduced precipitation resulting from climate change will continue to reduce the quantity of stormwater and groundwater available for use by riparian vegetation; result in shifts from perennial to intermittent flow along upper Cienega Creek and Empire Gulch; and increase the vulnerability of springs and riparian vegetation.  The AFEIS discusses stream flow monitoring results from Pima County that document reductions in the length of wetted-channel/stream flow within the lower reaches of Cienega Creek Preserve from the ongoing decade-long drought. The AFEIS does not, however, adequately characterize potential cumulative effects from project-related groundwater drawdown and increasing demand for groundwater as a result of residential and commercial growth within the context of drought and projected climate change.[footnoteRef:3]  Currently, only 13 percent of the length of Cienega Creek within the preserve exhibits a wetted channel during the driest portion of the year (i.e., June) on the heels of the ongoing drought. The AFEIS should reflect the latest science on climate change by explicitly acknowledging the moderate-to high levels of confidence of the latest climate change science model predictions for the American Southwest. If, as the AFEIS states, “prolonged droughts [similar to the ongoing Southwestern drought] brought on by climate change could result in similar shifts from perennial to intermittent flow along upper Cienega Creek and Empire Gulch” (p. 56, lines 2-3), then the potential additive/cumulative adverse effects from the project and other water demands on streams, wetlands, and riparian areas in the context of climate change should be clearly discussed in the AFEIS.  [3:  There is compelling scientific evidence that the American Southwest will experience changes in climate extremes over the next century. Projected changes in climate parameters (and the level of confidence in the projections) for the Southwest Border Region include increases in: average annual temperatures (high level of confidence of occurrence), average summer temperatures (high); average annual maximum temperatures (medium-high); annual number of days with maximum temperatures > 100° F (medium high); heat wave duration (high); and drought (high), coupled with decreasing annual precipitation (medium-high). Climate change is likely to significantly affect: the dynamics of stormwater and groundwater recharge systems (primarily through changes in the quantity and quality of available groundwater); stream flow, especially summer base flows; aquatic and wetland biogeochemical processes; and ultimately the health of riparian areas and wetlands and the animals that depend on these habitats, particularly in the arid Southwest. For examples, see: Dixen, M., Stromberg, J., Proice, H., Galbraith, A., Friemer, K. and E.W. Larsen. 2009. Potential Effects of Climate Change on the Upper San Pedro Riparian Ecosystem, in Ecology and Conservation of the San Pedro River. J. Stromberg and B. Tellman, editors; and Proceedings of the National Academy of Sciences (PNAS). 2010. Climate Change and water in Southwestern North America. Special Feature. PNAS December 14, 2010: 21256-21299.; and Green, T.R., Taniguchi, M., Kooi, H., Gurdak, J.J., Allen, D.M., Hiscock, K.M., Treidel, H., and A. Aureli. 2011. Beneath the surface of global change: impacts of climate change on groundwater. Journal of Hydrology  405: 532-560.; and Perry, L.G., Andersen, D.C., Reynolds, L.V., Nelson, S.M., and O. Shafroth. 2012. Vulnerability of riparian ecosystems to elevated CO2 and climate change in arid and semiarid western North America. Global Change Biology 18: 821-842.] 






			3


			Groundwater Quantity


			1


3


			38-41


1-3


			This section of the AFEIS provides qualitative conclusions that project-related groundwater drawdown will have either no effect, or will result in only small changes to, seeps, springs, stream flows, and riparian areas. Given that the AFEIS frequently acknowledges the serious limitations of the groundwater models, these conclusions are not well supported. Additional documents and studies, and the opinions of experts (see p. 8, Scientific Uncertainty and Professional Disagreement) are referenced in the AFEIS in support of many of the qualitative conclusions regarding changes to groundwater levels, but none of these supporting materials change the overriding finding that the groundwater models are not able to accurately predict the effects of changes in groundwater levels beyond the 5 foot drawdown contour. In light of the stated inability of the models to provide adequate resolution on this issue, we recommend that impact assessments be based on a risk analysis that considers the likelihood or probability of an event occurring, followed by an assessment of the consequences. The AFEIS should discuss the risk to vulnerable aquatic and wetlands habitats from reliance on predictions from groundwater models that cannot accurately detect small changes.





All three groundwater models discussed in the AFEIS predict eventual groundwater drawdown in the assessment area. If the output of the groundwater modeling and the sensitivity analyses are accepted, the probability of occurrence of some level of drawdown (from 0.1 ft up to 5ft) at sensitive waters in the assessment area remains very high. The environmental consequence (i.e., vulnerability) of springs, seeps, stream flows, wetlands and riparian areas in the study area to groundwater drawdown is potentially great because these habitats are rare, are currently threatened and shrinking because of on an going drought and projected climate change, and because relatively small changes in the levels of groundwater and surface water can and often do have large negative environmental consequences. A high probability of any ground or surface water drawdown combined with high vulnerability means that the environmental risk to aquatic resources and wetlands, and the organisms they support, should be characterized as great. The EPA believes that such potential for ground and surface water drawdown could lead to significant long-term indirect/secondary effects to aquatic resources pursuant to the 404(b)(1) Guidelines (40 CFR 230.11).





Based on all of the above, we find the conclusions in the AFEIS of small or no effect to aquatic and riparian resources from groundwater drawdown to be unsupported.  The FEIS should clarify that the groundwater models are not reliable for predicting impacts to distant springs, seeps, streams and riparian areas, and therefore, quantitative and qualitative conclusions based on these models are not supported by the model outputs. This recommendation should be carried forward to other Chapter 3 resource sections within the AFEIS where use of the groundwater modeling is discussed. 





			3


			Groundwater Quantity


			5


			24-27


			[bookmark: OLE_LINK1]The groundwater analysis area extends east of Cienega Creek, yet appears that seeps, springs, streams, wetlands and riparian areas that may lie east of Cienega Creek were not inventoried or assessed for potential effects of groundwater drawdown. Over thirty perennial and seasonal wetlands of various acreages are associated with Cienega Creek within the Las Cienegas National Conservation Area (BLM staff estimate).  According to BLM, the majority of these wetlands are adjacent to Cienega Creek between Cinco Canyon and Oak Tree Canyon, and include the Cienequita, Spring Water, and Cinco Ponds wetlands. Other wetlands are found upstream of the Mattie Gulch and Cienega Creek confluence (i.e., Cold Spring wetland).  Many of these wetlands and aquatic features would likely qualify as jurisdictional waters of the United States (R. Leidy, personal observation, June 27, 2013). If there are potential project effects on Cienega Creek from groundwater drawdown, it follows that there would also be potential effects from groundwater drawdown on these waters, as they are immediately adjacent and hydrologically connected to Cienega Creek. The EIS should describe these aquatic features adjacent to Cienega Creek, identify their likely CWA jurisdictional status, and indicate what the potential impacts to these features may be. 
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			Groundwater Quantity


			18


			


			With regard to the various groundwater models employed, EPA has the following observations:





For all models, the AFEIS recognizes that predicting groundwater levels hundreds or thousands of years in the future is “speculative”. 





For the Montgomery and Tetra Tech models, historic water-level data used as a basis for the models were primarily limited to data beginning in 2008 in the immediate vicinity of the mine. The short period of records for this groundwater data set introduces potentially significant uncertainty and errors affecting model calibration and the ability to make accurate predictions over long time periods. The ability to predict future groundwater levels over the life of the mine and beyond with certainty necessarily requires relatively longer data sets. 





For the Montgomery and Tetra Tech models, existing Cienega Basin pumpage was not quantified or modeled, but is recognized as increasing. This unknown pumpage will affect the accuracy of future predictions of groundwater drawdown. 





Based on the model limitations, the EIS should disclose that the groundwater drawdown models are not suitable for predicting impacts to distant surface water resources for the long time periods over which impacts of the proposed project are expected to occur.





EPA notes that the Meyers Model has been peer reviewed, but the results of that review were not made available to Coronado National Forest for inclusion in the AFEIS. 
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			28


			Table 53


			Issues 3A.1 and 3A.3: The AFEIS concludes that Gardner Canyon, Davidson Canyon and Cienega Creek are unlikely to experience substantial drawdown over any time period. As previously discussed, EPA does not believe this statement is well supported. Please refer to EPA comments and recommendations regarding this issue in the Seeps, Springs and Riparian Areas resource section of Chapter 3.
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Also Biological Resources


			66





87


			37-43





30-40


			The basis for the statement that estimates of reduced surface water flows in Davidson Canyon are conservative is unclear. Because of topography alone, flows from the project site would likely continue to move downslope by surface and or shallow subsurface pathways and contribute recharge to lower Davidson Canyon. EPA recommends that the discussion in lines 37-43 be deleted so as not to inappropriately minimize the significance of the potential impacts to aquifer recharge. 
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			68


			15-27


			If the overall volume of rainfall falling in the basin is expected to decrease, then it is highly unlikely that net recharge in the basin could reasonably be expected to increase, regardless of potential changes in the distribution of precipitation. 





This passage should also note that higher temperatures would increase evapotranspiration (ET) from plants, thereby reducing groundwater storage and increasing drawdown. Resultant shifts in plant communities (e.g., hydroriparian toward xeroriparian) could serve to further exacerbate drawdown.
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			Biological Resources


			13-15


			Table 116


			Issue 5B.1: For the proposed action, the column, “Acres by type of terrestrial and aquatic habitat lost, altered, or indirectly impacted,” refers the reader to Table 123 for detailed information regarding these impacts; however, tables 121-123 (pp. 90-91, 97) document direct impacts (acres lost) to vegetation types and special status species and contain no information on indirect impacts. Table 105 in Chapter 3 of the Seeps, Springs and Riparian Areas resource section presents quantitative estimates of project effects to riparian areas, but does not include estimates for jurisdictional waters of the United States, including wetlands. The EIS should include the quantitative estimates of indirect impacts from the proposed action, shown in Table 108 of the Seeps, Springs and Riparian area resource section, in the Biological Resources section.
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			Biological Resources


			


			Table 116


			Issue 5B2: For the proposed action, qualitative assessment of impacts on aquatic habitats and surface water that supports wildlife and plants such as stock tanks, seeps and springs are discussed. As previously cited, relatively small changes in groundwater levels can and often do result in significant reductions in associated surface water. Because the surface waters in question here contain very little water during the driest times of year, the EPA believes that impacts to Empire Gulch could include not only transition from perennial to intermittent stream flow, but transition from intermittent to ephemeral flow or complete drying of all or portions of stream reaches. 





In addition, the basis for the finding that impacts to hydroriparian habitat along Cienega Creek and Davidson Canyon, while possible, are “not anticipated” is not clear. As noted elsewhere throughout the resource sections of the AFEIS, the groundwater models are unable to accurately predict small changes to groundwater levels (<5 ft.) over long periods, or the potential effects of water table drawdown on these waters and riparian areas. Given such uncertainty and the information provided in the AFEIS, it is reasonable to anticipate that the proposed action could cause changes to groundwater levels that would adversely affect stream surface flows, springs and seeps associated with Cienega Creek, Gardner Canyon and Davidson Canyon. Issue 5B2 should be revised to accurately reflect the potential for impacts from the proposed action to Cienega Creek, Gardner Canyon, and Davidson Canyon.
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			Biological Resources


			


			Table 116


			Issue 5B3: It is also possible that indirect effects from groundwater drawdown will not only result in changes in the function of riparian areas for wildlife, but in the complete loss of some functions. This Issue should be revised to reflect the potential for the complete loss of some functions.
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			Biological Resources


			


			Table 116


			Issue 5C1: Analysis of disturbance that could create conditions conducive for invasive species should not be limited only to the 5,589 acres of the project area that is disturbed. As noted elsewhere in Table 116, indirect impacts from groundwater drawdown could potentially result in the transition of hydroriparian to mesoriparian or xeroriparian habitat. Such a transition would provide an opportunity for the invasion and spread of native mesquite and non-native tamarisk into riparian areas. Issue 5C1 should be revised to reflect the fact that many additional acres could be impacted by invasive species in riparian areas within the analysis area due to the indirect effects of groundwater drawdown. 
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			Biological Resources


			


			Table 116


			Issue 5E.1: For the proposed action, “Acres of habitat disturbed for each special status species, including impacts to designated and proposed critical habitat”, is limited to within the 5,589 acre area of direct impacts.  However, according to the AFEIS, the U.S. Fish and Wildlife Service’s biological opinion concludes that, because of the indirect effects of groundwater drawdown, the proposed action is likely to adversely affect designated critical habitat for the federally-listed endangered Gila chub and  threatened Chiricahua leopard frog, and likely to adversely affect the federally-listed endangered Gila topminnow (AFEIS, pp. 105 am 111).  Table 116 does not include a quantitative estimate of acres of critical habitat that is indirectly disturbed or lost from the proposed action, even though critical habitat for these species has been quantified. To the extent that reliable estimates of habitat loss resulting from groundwater drawdown can be estimated, this table should be revised to reflect those additional acres of critical and non-critical habitat indirectly impacted. Where data accuracy limits the ability to estimate this quantitatively, this limitation should be disclosed and the table should report only direct impacts.
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			Biological Resources


			16


			


			The AFEIS does not include a discussion of the federal Clean Water Act (CWA) or Department of Army regulations as influencing or guiding the analysis of biological resources. In particular, there is no reference to the 404(b)(1) Guidelines and restrictions on discharge, most notably 40CFR 230.10(b)(3): adverse effects on endangered species; and (c): significant degradation of waters of the United States; and 40CFR 230.11(g) and (h) determination of cumulative and indirect/secondary effects on aquatic ecosystems. There is no discussion of impacts to jurisdictional waters of the United States impacted by the project. This section should be revised to include a discussion of applicable portions of the CWA and 404(b)(1) Guidelines, and Department of Army regulations. It should also provide assessment of impacts to jurisdictional waters of the United States.
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			Biological Resources


			20


			


			The AFEIS indicates that wetlands are associated with only two springs. The AFEIS does not discuss the extensive riverine and palustrine wetland systems within and adjacent to Empire Gulch, Gardner Canyon and Cienega Creek that will or may be indirectly impacted by the proposed action. Many of these wetlands are likely to be jurisdictional waters of the United States, but the reach and extent of federally regulated wetlands have not been delineated; therefore, the extent of indirect impacts to these waters has yet to be determined. These waters should be delineated or the EIS should note that an unknown number of acres of wetlands and jurisdictional waters exist in Empire Gulch, Gardner Canyon, and Cienega Creek and, because the reach and extent of these waters has not been delineated, the extent of indirect impacts to them is unknown.
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			Biological Resources


			27


			33-35





			The discussion of hydroriparian vegetation types does not acknowledge that portions of this vegetation type include jurisdictional wetlands regulated under the federal CWA. The reach and extent of these federally regulated wetlands have not been delineated; therefore, the extent of indirect impacts to these waters has yet to be determined.  Riverine and palustrine wetlands that occur in several areas adjacent to Cienega Creek have not been identified in lines 33-35 of this section. These unidentified wetlands may be jurisdictional waters of the United States and may be impacted indirectly by the proposed action.  As previously recommended the EIS should acknowledge that extensive waters of the United States, including wetlands, occur in the analysis area and that the reach and extent of these waters has not been delineated and potential indirect impacts from the proposed action on those waters has not been quantified.
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			Biological Resources


			40-41


			


			The Huachuca water umbel is an obligate hydrophyte (i.e. almost exclusively found in wetlands). The habitat descriptions in the AFEIS for this hydrophyte and several other sensitive aquatic/wetlands species do not specifically identify or use the term wetlands in the description. For greater clarity, language to this effect should be added.
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			Biological Resources


			78


			


			This section should be revised to include a discussion of the indirect effects of the proposed action on jurisdictional waters of the United States (40 CFR 230.11(h)), including wetlands in the project analysis area (as opposed to the project area). 
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			Biological Resources


			86-88


			16-20


			The AFEIS states, “Further, natural variability with these riparian systems has been documented and indicates that several feet of fluctuation in groundwater levels regularly occur, generally with no ill effects. For these reasons, while modeling has been used to qualitatively suggest what might occur, only changes in groundwater level more than 5 feet are considered to have certainty for predicting changes to riparian areas”. The statement that there are no ill effects from observed natural variability in groundwater levels is speculative in the absence of detailed monitoring data of the possible effects of fluctuations on shallow groundwater levels, stream flows at various locations, and the flora and fauna that rely upon these water sources. For example, has a correlation between fluctuating groundwater levels and the timing of decreases in stream flow and stream drying, or changes in the water table in the soil profile been documented? Wet/dry mapping by the Pima Association of Governments has documented that the percentage of Cienega Creek that flows in the Preserve above and below the confluence of Davidson Canyon has steadily decreased since monitoring began in 1984; with only 13 percent of the Cienega Creek supporting flowing or standing water in June 2011 (see AFEIS, Chapter 3, Surface Water Quantity, Surface Water Trends, p. 21).  Secondary effects of ground water drawdown from the proposed mine would cause additive adverse impact to Cienega Creek resulting in further reduction in the length of wetted channel. A similar trend over this period of decreasing wetted channel length during the driest month of June has been recorded in Cienega Creek within the Las Cienegas National Conservation Area (data provided by Jeff Simms, BLM, 2013). In addition, groundwater drawdown of < 5 feet would not be detected by the models, but this drawdown would have an additive effect on overall natural variation in groundwater tables. This means that the combined effects of natural variability with drawdown from the proposed action could have significant impacts on the aquatic, wetland and riparian habitats.





Please revise this section to remove speculative conclusions about no ill effects from natural groundwater variability, and clarify that any effects from the proposed action are additive to natural fluctuations.
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			86


			35-40


			The AFEIS concludes that no change in riparian habitat along Cienega Creek and Gardner Canyon is expected to occur as a result of the proposed mine. As we have commented previously regarding the Groundwater Quantity resource section of Chapter 3, conclusions of little or no predicted hydrologic changes or expected effects on riparian vegetation are based on speculative models characterized by a high degree of uncertainty. We do not concur that there are adequate data to conclude that there likely will be no indirect effects on riparian vegetation nor that there will be no subsequent effects to aquatic wildlife habitat (40 CFR 230.10 (c) and 230.11 (h)).





Tables 60-64 of the Groundwater Quantity resource section report for Cienega Creek (2 sites) and for the Gardner/Cienega confluence report the following ranges of modeled groundwater drawdown based on sensitivity analyses: 1) end of active mining (<0.1feet); 2) 20 years after active mine closure (<0.1feet); 3) 50 years after closure (< 0.1-0.15 feet); 150 years after closure (<0.1-0.35 feet); and 1000 years after closure (<0.1-0.8 feet). If the output of the groundwater modeling and the sensitivity analyses are accepted, these data indicate that potentially significant levels of groundwater drawdown are a possibility in the near- and long-term along Cienega Creek. Conclusions regarding impacts are not supportable because the modeling is not accurate enough to predict impacts < 5 feet.  The discussion does not acknowledge that even small fluctuations in the groundwater table can result significant changes to surface flows. Furthermore, the contribution of flow from Empire Gulch to Upper Cienega Creek has not been determined; therefore, adverse effects to Cienega Creek from this scenario cannot be ruled out.





We recommend that this language be revised to accurately reflect the unknown potential for impacts from the proposed action to Cienega Creek and Gardner Canyon, given the limitations of groundwater models.
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			Biological Resources


			87


			12-13


			The AFEIS estimates that 122 acres mapped as hydroriparian habitat along Empire Gulch could be affected by groundwater drawdown from the proposed action. The amount of CWA jurisdictional wetlands that could be affected has not been documented. Please refer to previous recommendations on reach and extent of CWA jurisdictional wetlands.
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			Biological Resources


			88


89


			25-33


1-14


			The AFEIS acknowledges that indirect/secondary impacts could occur to sensitive plant and animal species in Empire Gulch due to groundwater drawdown from the proposed action (40 CFR 230.11(h) and 40 CFR 230.41(b)). The EIS should acknowledge that indirect impacts could also occur to sensitive plants and animals along Cienega Creek and Gardner Canyon from groundwater drawdown from the proposed action (see comments regarding page 86, lines 35-40, above).
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			Biological Resources


			68


			


			Refer to previous comments and recommendations regarding climate change.
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			Surface Water Quantity


			32


			29-33


			The indirect/secondary effects of reduced aquifer recharge and bank storage from the proposed action on downstream waters in Davidson Canyon and Cienega Creek are potentially significant, as aquifer recharge is important in maintaining surface flows and shallow subsurface water levels for aquatic organisms and riparian vegetation and wetlands. We question the conclusion in the AFEIS that aquifer recharge cannot be quantified. Estimates of pre- and post-project aquifer recharge have been conducted for several development scenarios in the adjoining San Pedro River watershed (for example see (1): Levick L., et al. 2006. Simulated changes in runoff and sediment in developing areas near Benson, Arizona. U.S. EPA Office of Research and Development, Las Vegas, NV, and USDA Agricultural Research Service, Tucson, AZ, EPA/600/R-06/158 and ARS/1873. (2): Goodrich D.C. et al. 2004. Comparison of methods to estimate ephemeral channel recharge, Walnut Gulch, San Pedro River Basin, Arizona. Pp. 77-99 In Recharge and Vadose Zone Processes: Alluvial Basins of the Southwestern United States, ed. By F.M. Phillips, J.F. Hogan, and B. Scanlon, Water Science and Application 9, Washington D.C.). To the extent feasible, the EIS should provide a quantitative analysis of reductions in aquifer recharge to Davidson canyon and Cienega Creek that are attributable to the proposed action.  
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			37-38


			


			Refer to previous comments and recommendations regarding climate change.





			3 


& App B


			Multiple


			


			


			The AFEIS does not adequately support the statement that mitigation measures compensate for impacts to waters of the U.S. EPA believes that implementation of the mitigation measures described in the AFEIS and discussed below would not fully compensate for the project’s impacts to waters of the United States (waters) (40 CFR 230 Subpart J).  The substantial loss and degradation of water quality and other aquatic ecosystem functions are likely if the proposed mine is constructed.  Of particular concern is that the geographic extent of indirect effects to waters from groundwater drawdown related to the mine dewatering is not fully known, in part because waters have not been fully delineated within the assessment area. In the absence of a full delineation of waters, it is not possible to provide adequate compensatory mitigation for indirect effects. 





			App B


			Mitigation Measure FS-SSR-01


			21-22


			


			The U.S. Army Corps of Engineers (Corps) and EPA, in coordination with potential In Lieu Fee (ILF) sponsors, Pima County and Tucson Audubon, are evaluating the feasibility of enhancing approximately 22 acres of Cienega Creek, downstream of Pantano Dam.  The proposed ILF project would utilize surface water rights purchased by Rosemont Copper, severed and transferred to the ILF sponsor, Pima County, and released downstream of the Pantano Dam.  Rosemont Copper would purchase ILF credits from the ILF sponsors to mitigate impacts from the proposed copper mine.





While EPA supports returning surface water to Cienega Creek, it is uncertain whether additional water downstream from Pantano Dam would result in the proposed ecological enhancements along Cienega Creek.  This ecological uncertainty is based, in part, on incomplete information on the existing geologic conditions below Pantano Dam.  The potential exists for surface water to percolate deep into the aquifer without creating the necessary hydrologic conditions to support enhancement of the existing riparian community (Pima County, Tucson Audubon pers comm.)[footnoteRef:4]  Added to this uncertainty are the long-term effects of the ongoing decadal drought and climate change to Cienega Creek. ILF sponsors acknowledge that the proposed quantity of water rights currently being considered for sever and transfer from Rosemont Copper to the Pima County is not sufficient to support enhancement of the creek.  Additional water rights, the purchase of an existing groundwater well and a long term assessment of the proposed enhancement project would be required in order to determine whether this is a viable ILF project and whether mitigation credits would be available through the proposed ILF project for purchase by Rosemont Copper.  The amount of time required for the sever and transfer of water rights to the ILF sponsor, itself, may make the consideration of any ILF credits as mitigation for Rosemont Copper unacceptable.  The approval process could take two years or more and there are no guarantees Rosemont Copper will obtain approval from Arizona Department of Water Resources to sever and transfer these water rights should irrigation districts and other water right holders object (p. 44, Supplemental to the Biological Assessment Proposed Rosemont Copper Mine Santa Rita Mountains, Pima County, Arizona Nogales Ranger District, dated February 2013).  [4:   On June 19, 2013, EPA and the Corps participated in a meeting with Pima County and Tucson Audubon to discuss the potential for the development of an ILF project in Cienega Creek.  ] 






1) There is no assessment in the AFEIS demonstrating how the proposed ILF compensates for project impacts; 2) Currently, there is uncertainty whether the local geologic conditions and the amount of water potentially available are sufficient to successfully implement the proposed ILF program; 3) Additional water rights are necessary to conduct enhancement downstream of Pantano Dam; 4) Declining water levels due to drought and climate change may affect the availability of water in Cienega Creek and further jeopardize enhancement efforts; and 5) The proposed ILF project, if approved, would be considered an enhancement or functional lift of existing waters providing limited compensation for the direct and indirect loss of acreage and function in the watershed as a result of the proposed project.  Therefore, due to the significant uncertainties described above, EPA does not believe this mitigation measure can provide compensatory mitigation to offset impacts to waters under section § 404 of the CWA. These points are further enumerated in the comment below. 





			App B


			Mitigation Measure FS-WUS-01


			24


			


			The lands proposed for conservation consist of 383 acres of ephemeral wash and riparian habitat in Davidson Canyon, Mulberry Canyon and Barrel Canyon.  The parcels include upland buffer habitat, as well as three springs. The restrictive covenant would preclude real estate development and restrict grazing.  The AFEIS states that the proposed recordation of restrictive easements would compensate for loss of waters, but does not describe how this would be compensatory (Appendix B, p.24).





Pursuant to the Final Rule for Compensatory Mitigation for Losses of Aquatic Resources (2008 Mitigation Rule), preservation as 404 mitigation can be used when the resources to be preserved provide important physical, chemical or biological functions for the watershed; contribute significantly to the ecological sustainability of the watershed; and are under threat of destruction or adverse modification (40 CFR Part 230.93(h)).  





Based on the information provided in the AFEIS, EPA does not believe preservation of these parcels is appropriate compensation for project impacts.  These mitigation parcels do not have water rights.  In addition, most of the mitigation parcels all lie downstream from the impacted drainages and may themselves suffer indirect effects from the proposed copper mine.  Mitigation parcels located in Reach 2 of Davidson Canyon will be adversely affected by reduction in stormwater surface flow and potentially changes in sediment delivery from the mine.  The AFEIS states that an estimated 502 acres of riparian habitat along this reach may be affected through reduced recruitment, increased mortality rates, decreased canopy height and vegetation volume, and a transition to deeper-rooted species such as tamarisk or mesquite (Chapter 3, p. 39-40).





			App B


			Mitigation Measure FS-BR-08


			30-31


			


			The 1,200-acre Sonoita Creek Ranch is six miles south of Sonoita, Arizona.  Approximately 590 acre-feet per annum of water rights are appurtenant to the ranch.  The AFEIS states Rosemont Copper would purchase and convey the property and water rights to a Corps approved ILF sponsor, for the establishment of an ILF project.  The ILF project would include the discontinuation of agriculture and the use of perennial flows from Monkey Springs to establish wetland and riparian habitat.  The mitigation credits generated by the ILF project would be available for purchase by Rosemont Copper. The AFEIS states Rosemont Copper would also receive some compensatory mitigation credit for the conveyance of the ranch and water rights to the ILF sponsor.  The amount of credits for purchase is yet to be determined, though the anticipated number of credits would provide only a portion of the overall mitigation credit requirement for the proposed project.  





The Corps and EPA have discussed with Arizona Game and Fish Department (AGFD), as a potential ILF sponsor, the feasibility of enhancing and restoring Sonoita Creek Ranch.  EPA recognizes the conservation value of Sonoita Creek Ranch, but given the existing geomorphology of the site, we remain concerned with proposals to create and enhance wetlands on the ranch.  In addition, the site is far removed from the Davidson Creek/Cienega Creek watershed and therefore, does not provide ecological benefit for the loss of acreage and function that would occur from the proposed project.





The Sonoita Creek Ranch is located outside the Cienega Creek watershed.  Waters at the Sonoita Creek Ranch site are not hydrologically connected to Cienega Creek.  Located in another subwatershed of the Santa Cruz River; these waters drain in a different direction.  In addition, the ILF project currently in development may not be ecologically successful and self-sustaining, as required in the 2008 Mitigation Rule (40 CFR 230.94(c)). Based on the information provided to date, EPA does not believe the proposed Sonoita Creek Ranch ILF project provides appropriate compensatory mitigation under §404 CWA.  
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			6-8











6-8


			Chapter 3. Affected Environment and Environmental Consequences includes a section titled, Conclusion on Mitigation Effectiveness, which states that mitigation measures presented in each section of the analysis would effectively avoid, minimize, reduce, rectify, or compensate for impacts (Chapter 3, p. 58, Appendix B, p. 3, lines 6-8).  The AFEIS provides no supporting documentation/assessment demonstrating how the mitigation proposed to offset impacts to waters is compensatory.  





The statement that, “Davidson Canyon parcels would be effective at avoiding future impacts to xeroriparian resources located along Davidson Canyon by establishing conservation easements” (Ch. 3, p. 58, lines 8-10) does not acknowledge the fact that these riparian resources may be degraded from the indirect impact of the copper mine due to their location both downstream of the project and within the cone of depression for groundwater drawdown. Although the AFEIS acknowledges conservation at Sonoita Creek Ranch is outside the analysis area and the Cienega Creek watershed, it provides no justification to support the conclusion that this parcel would be effective at mitigating riparian resource impacts (p. 58, lines 10-13).





Other proposals for enhancement below Pantano Dam in Cienega Creek have not been properly vetted in the document, given the uncertain ecological benefits and the legal complexities for securing water rights (Ch. 3, p. 58, lines 14-20).  The statement in lines 23-24 of p.58 that, “The creation, enhancement, or replacement of water sources is likely to support additional riparian habitat,” despite the fact that “the exact location and nature of the habitat is not known,” is presumptive and this passage should be removed.
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			Table 111, 112


			


			


			As stated in the 404(b)(1) Guidelines, no discharge of dredged or fill material shall be permitted if it causes or contributes to violations of an applicable state water quality standard (40 CFR 230.10(b)(1)).  Reductions in stream flows, alterations in sediment transport, groundwater drawdown and increases in the concentrations of pollutants have the potential to degrade water quality (e.g., warm water aquatic wildlife) and the aquatic ecosystem.  The proposed project may not comply with the restriction on discharge as required by the Guidelines.  Indirect effects may result in significant degradation to outstanding natural resource waters in violation of applicable water quality standards.





			3


			Seeps, Springs, and Riparian Areas


			42-45


			


			Of particular concern to EPA is the analysis of the mine project’s potential effects to Outstanding Arizona Water (OAW) in Davidson Canyon and Lower Cienega Creek. We recommend revision on a number of fronts.


 


The AFEIS states that the contribution from the mine site would represent only a portion of the runoff reaching the OAW (lines 7-11).  It also states that the existing water quality in Davidson Canyon and Lower Cienega Creek have already incorporated the existing water quality for Barrel Canyon and,  therefore, if predicted water quality from waste rock runoff does not exceed that which exists in Barrel Canyon, there is little likelihood that existing water quality from the OAWs would be affected (lines 15-17).  The fundamental error in this analysis is the failure to acknowledge the additive effect (i.e., mass loading) of pollutants into stream channel. 





The modeling performed for estimating runoff from the mine site did not include total dissolved solids (TDS); therefore, a comparison to existing water quality could not be made (p. 43).  High TDS can adversely affect the health of aquatic organisms. 





Predicted concentrations of some pollutants from waste rock runoff exceed concentrations downstream in Davidson Canyon and Lower Cienega (e.g., arsenic, lead, selenium and zinc) (Table 112).  The AFEIS notes the limited availability of water quality data, yet it relies on the same partial data to conclude that, “it is not likely that runoff from waste rock would degrade existing water quality in the Outstanding Arizona Water segments of Davidson Canyon or Cienega Creek” (p. 44, lines 37-40).  EPA acknowledges that on a July 23, 2013 call with Coronado National Forest and their consultant, EPA was informed that the data in the AFEIS in regards to the water quality from waste rock runoff may not have been presented accurately and likely overstates the possibility of water quality impacts from the mine site. This section should be revised and the EIS should indicate whether the project poses a risk to downstream water quality.  (see next comment)
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			42-45


			


			(continued from above)


Any degradation of Davidson Canyon and Cienega Creek water quality would be significant because they are designated as high quality waters that constitute Outstanding National Resource Waters due to their exceptional recreational and ecological significance to the State of Arizona. The State of Arizona classifies Davidson Canyon and Cienega Creek as Arizona Outstanding Waters (AOWs), also referred to as Tier III waters under federal anti-degradation policy. Arizona's anti-degradation rules provide that the "[d]egradation of an AOW ... is prohibited." ACC R18-11-107. This provision is consistent with federal anti-degradation requirements, which provide that water quality shall be maintained and protected in Tier III waters, and that the water quality in Tier III waters may not be lowered to accommodate economic or social development in the area where the waters are located. 40 CFR 131.12(a).  As discussed, the proposed project’s potential to result in reduction in stream flows to Davidson Canyon Wash and Cienega Creek, its alteration of sediment transport, groundwater drawdown, and contribution of metals such as selenium may represent a failure to maintain and protect existing water quality in those AOWs. This would be inconsistent with applicable anti-degradation policy. 





The 404(b)(1) Guidelines at 40 CFR 230.10(b)(1) restrict discharges that would violate applicable State water quality standards (which include anti degradation policies) in waters. Such significant degradation of the aquatic ecosystem in Outstanding Natural Resource Waters is also not consistent with the 404(b)(1) Guidelines at 40 CFR 230.10(c), and 230.11(h).
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55


			


			Under the Summary of Mitigation Effectiveness in Chapter 3 of the Biological Resources section, the AFEIS notes that mitigation measures, both onsite and offsite, can help offset effects in the project area.  Despite proposed mitigation, the AFEIS concludes that, “While these measures would partially compensate or offset for impacts of the mine, they would not effectively offset all impacts, and significant impacts to habitat and some species would remain.”  





The mitigation measures described in the AFEIS rely on the development of two ILF programs and land conservation.  As previously stated, EPA does not believe these actions are likely to be compensatory.  The USFS also identifies design features to minimize impacts to waters.  While design features may qualify as mitigation for the NEPA analysis, this form of mitigation is related to impact avoidance and minimization, not compensation.  Section 404 of the CWA requires “mitigation” to consist of all three, with compensation required for impacts that are not avoidable (e.g., through design features).  The proposed mitigation is insufficient to meet the restrictions on discharge required by the Guidelines at 40 CFR 230.10(d) and 40 CFR 230.12(a)(3)(iv).


  


Independent of the requirements to avoid, minimize and, finally, compensate for impacts, the 404(b)(1) Guidelines prohibit discharges which will cause or contribute to significant degradation of waters of the United States.  In consideration of the mitigation measures described in the AFEIS, the direct and indirect/secondary impacts from discharges of dredged or fill material from the proposed project will not be adequately offset.  As a result, these impacts are likely to cause or contribute to significant degradation of waters.  EPA has reached this conclusion based on the information currently available to us from the USFS and the Corps, assessing the factual determinations required under the 404(b)(1) Guidelines by Subparts B and G, and consideration of Subparts C-F, with special emphasis on the persistence and permanence of the direct and indirect/secondary effects outlined in these subparts (40 CFR 230.10(c)).The information currently available supports a conclusion that the proposed project will result in significant degradation because it will have significant direct and indirect/secondary effects on the structure and function of the aquatic ecosystem such as: significant adverse effects to regional water circulation and fluctuation; and significant adverse effects to aquatic organisms due to reduced flows, increased water temperatures, suspended sediments and potential increases in selenium contamination.





Based on the information currently available to EPA, the proposed project will result in significant degradation to waters, including the “Outstanding Waters” of Davidson Canyon and Cienega Creek. These impacts are substantial and unacceptable impacts to aquatic resources of national importance.





			3


			Surface Water Quality


			31


			2-10


			The reference to ADEQ’s action with regard to coverage under AZ Multi Sector General Permit (MSGP) is not accurate.  ADEQ has issued an authorization certificate to Rosemont Copper but still requires the submission of the Storm Water Pollution Prevention Plan (SWPPP) 60 days in advance of any mining activity.  If the discharge from the mining operation had been within 2.5 miles of the OAW, Rosemont would have been required to submit the SWPPP with the NOI vs. 60 days in advance of mining; because it is not, Rosemont must submit the SWPPP 60 days prior to commencement of mining operations. 





The SWPPP must demonstrate that the discharge will not degrade existing water quality in the downstream Outstanding Arizona Waters (OAW).  ADEQ will review the SWPPP and determine if coverage is granted under the MSGP.  ADEQ can also deny coverage under the MSGP and require the applicant to apply for an individual permit.   Throughout the document, there are references to a storm water plan describing controls and management; however, an SWPPP, as required by the MSGP, has not yet been submitted for review and action by ADEQ. 





The EIS should reflect the correct status of ADEQ’s permit coverage and the requirements associated with the SWPPP.





			3


			Seeps, Springs and Riparian Areas


			44


			


			The AFEIS concludes that any stormwater discharge would not result in an impact to the downstream Outstanding Water because ADEQ’s issuance of coverage under the MSGP (see above), would not allow it.  This conclusion cannot be reached until the SWPPP has been submitted and accepted by ADEQ under the MSGP requirements. The SWPPP must demonstrate that any discharge will not degrade water quality in the downstream OAW. For the purposes of NEPA, it should not be assumed that mitigation measures and BMPs applied under the SWPPP would be fully effective without foreknowledge of the nature of the mitigation and control measures that would be employed.





			3


			Seeps, Springs and Riparian Areas


			44


			10


			This passage should be revised. Any discharge from the mining site must meet permit requirements and applicable water quality standards at the point of discharge.  The AFEIS indicates that water samples collected from Barrel Canyon exceed current Water Quality Standards and seems to suggest that, for this reason, discharge from the mine that exceeds standards is less significant. 





			3


			Seeps, Springs and Riparian Areas


			44


			17


			The AFEIS concludes that “…in the case of the Outstanding Arizona Waters (OAW), the (401) regulatory permitting process will also provide a safeguard against degradation of existing water quality…if the certification is issued, then the ADEQ by definition is determining that Outstanding Arizona Waters will not be degraded.”  (Chapter 3, Seeps Springs and Riparian Areas, p. 4, lines 14-21, and 22-23).  In practice, the protection of OAW is more complex, and will depend, in part, on the scope of several regulatory actions.  The EPA believes that the area of effect includes water bodies beyond the direct fill footprint that are appropriately considered under ADEQ’s 401 action.  However, we also believe the Forest Service must consider State antidegradation standards and policies to protect designated uses and prohibit any lowering of water quality in OAW, and that compliance with CWA anti-degradation requirements must be independently assured under the Section 404(b)(1) Guidelines (40 CFR 230.10(b) and (c), and 40 CFR 230.11(b), (e), and (h)). 





			3


			Surface Water Quality


			18-22


			


			The AFEIS does not adequately address the cumulative impacts on the designated uses and applicable water quality that would result from reductions in stream flow and potential sediment loading to downstream waters.  Mining activities are expected to last 24.5 – 30 years  (depending on the alternative chosen), and the report identifies significant impacts to waters of the US (WUS), including removal /permanent impacts to portions of Scholefield, Wasp and McLeary Canyons and Barrel Canyon, and 154 ephemeral drainages (35.3 - 52.6 acres ), which are all ephemeral tributaries to Davidson Canyon and downstream Cienega Creek.  


The AFEIS did not model suspended sediment concentration or total dissolved solids coming off of waste rock, (Chapter 3, Seeps and Springs, p.43); therefore, a comparison to existing suspended sediment concentrations in the water could not be made.  





			3


			Air Quality


			3


			20


			The AFEIS states that the revised modeling submitted to ADEQ in July 2012 demonstrates compliance with the NAAQS. This is accurate for the purposes of ADEQ’s regulatory permit process. However, the NAAQS modeling analysis for ADEQ’s permit process is not that same as the NAAQS modeling for the EIS. The EIS NAAQS modeling accounts for many more emission sources than what ADEQ regulates under its Class II Synthetic Minor Permit for the Rosemont Project.  For instance, tailpipe emissions (e.g., a major contributor of NO2 emissions) are not regulated as part of ADEQ’s permit. 





The current language here regarding NAAQS compliance could be misinterpreted as indicating that the project meets the NAAQS. As stated regarding Chapter 3, page 45 (see below comments, where the impacts of specific alternatives are discussed, the NAAQS are predicted to be exceeded under some alternatives, at least at the fence line (Barrel Trail and Scholefield).





This language should be revised to accurately describe that the ADEQ NAAQS analysis represents only a portion of the NAAQS analysis that the EIS addresses. 





			3


			Air Quality


			4


			30


			The AFEIS states that compliance with NAAQS is assessed at the perimeter fence line for each alternative. The results of the NAAQS analysis are further discussed on Chapter 3, page 45 for each of the alternatives, and are summarized on page 43, Table 45. For those alternatives that are below the NAAQS at the fence line, it is unclear whether the NAAQS is predicted to be exceeded inside the fence line, in areas that are publicly accessible.  Language should be added here indicating that the “perimeter fence line” is an actual physical fence line that would prevent public access to contiguous property. 





			3


			Air Quality


			27


			40-42


			The AFEIS states that, “Allowable prevention of significant deterioration increments currently exist for three criteria pollutants: SO2, NO2, and PM10. The emission of pollutants by the mine cannot exceed these increments at Class I and Class II areas.”


The criteria pollutant PM2.5 also has allowable prevention of significant deterioration increments.  As commented elsewhere, PSD Class II increment values are exceeded under certain scenarios. Please include PM2.5 in the list of criteria pollutants for which deterioration increments exist.  For any scenario chosen, the project should demonstrate that emission reductions and mitigation measures have been taken and shown by modeling to result in predicted values less than the increments.  





			3


			Air Quality


			42


			37


			PSD Class II increment values are exceeded under certain scenarios (page 43, Table 45 summarizes modeling results).  It appears that the PM2.5 increment is predicted to be exceeded for all alternatives for the 24-hour averaging time. PM2.5 increments for the annual average period are predicted to be exceeded for the Barrel Trail and Scholefield alternatives. Also the Scholefield alternative shows that the NO2 annual increment is predicted to be exceeded.  For any scenario chosen, the project should demonstrate that emission reductions and mitigation measures have been taken and shown by modeling to result in predicted values less than the increments. In light of the data indicating that PM2.5 increments for the 24-hour averaging time will be exceeded under all alternatives, additional mitigation measures should be discussed for reducing emissions of this criteria pollutant. 





			3


			Air Quality


			43


			


			Table 45 summarizes the air quality modeled impact. There are exceedances of the NAAQS and PSD class II increments for several scenarios. No change suggested for table entries.  However, as previously commented, for any scenario chosen, the project should demonstrate that emission reductions and mitigation measures have been taken and shown by modeling to result in predicted values less than the applicable NAAQS or PSD Class II increments.  





			3


			Air Quality


			45


			4, 10, 17, 28


			These scenarios result in predicted exceedances of the NAAQS, the PSD Class II Increments, or a combination of the two, at the perimeter fence line.  For any scenario chosen, the project should not be approved until mitigation measures have been established and shown by modeling to result in predicted values less than the applicable NAAQS or PSD Class II increments.





			3


			Air Quality


			16


			


			EPA finalized a partial disapproval of the Arizona Regional Haze Plan on July 15, 2013. This plan addresses visibility protection within the State of Arizona and does not meet the requirements of the Clean Air Act or Regional Haze Rule. EPA will be preparing a Federal Regional Haze Plan to address the deficiencies identified in the state plan. The Rosemont Copper Project would cause visibility impairment and contribute to visibility impairment at several Class I areas, and more mitigation will be  needed. Rosemont will have to be evaluated in light of EPA’s actions, and ADEQ will have to address any visibility impairment in future Regional Haze Plans. 





Table row “Regional Haze Rule, 40 CFR 51” states that, “The Coronado must analyze the impact on visibility by the Rosemont Copper Project to applicable Class I areas.” There are predicted visibility impact exceedances, as described in our comment below.  For any scenario chosen, the project should at least minimize and/or mitigate its potential to contribute or cause visibility impairment.  Possible approaches to minimizing or mitigating visibility impairment may include further conversion of the haul truck fleet and diesel generators to more Tier 4 engines, and further enhancement of controls of fugitive (including fugitive dust), non-fugitive, and tailpipe emissions. The project should implement fugitive dust control at least as stringent as required in Maricopa County rule 310, including strict limits on visible dust emissions that leave the property.  





For any scenario chosen, the project should demonstrate that emission reductions and mitigation measures have been taken and shown by modeling to result in lower delta deciview values. In addition, the project’s permit should include fugitive dust control requirements no less stringent than those required in PM10 non-attainment areas in Arizona.  For each of the sources where equipment changes or operational changes have not yet been pursued, the EIS should explain why further reductions were not pursued.





			3


			Air Quality


			54


			30


			It is stated that all of the action alternatives could contribute to noticeable visibility impairment at each of the Class I areas analyzed. Reference is made to EPA’s criteria (40 CFR 51) that a delta deciview level of 0.50 or more is considered to contribute to visibility impairment and that a delta deciview level of 1.0 or more is considered to cause visibility impairment. 





Based on our review of the available visibility modeling information, the applicant has made more recent operational changes to reduce emissions.  These mitigation efforts are presented in Chapter 3 on pages 64-67.  We have confirmed that these changes are included in the latest modeling. Despite these changes to reduce emissions, visibility impairment is still being predicted. It is unclear what further opportunities for emission reductions have or have not been pursued. 





Possible approaches to minimizing or mitigating visibility impairment may include further enhancement of controls of fugitive, non-fugitive, and tailpipe emissions (including fugitive dust) and further conversion of the large haulage truck fleet and the diesel generators to Tier 4 engines. 





Another alternative that could be explored for practicability is the use of a hybrid electric haul truck system. Hybrid electric haulage trucks have been used at the Barrick Goldstrike facility and other mine sites internationally. While such a system may or may not be feasible for this project due to phasing and other design limitations, it should be noted that, in addition to reduced emissions, hybrid haul trucks exhibit large power and speed improvements relative to diesel-only engines, increasing the turn-around time and, in turn, increasing productivity of the mining operations. Other cited benefits include reduced diesel fuel related expense and reduced noise.





For any scenario chosen, however, the project should demonstrate that emission reductions and mitigation measures have been taken and shown by modeling to result in lower delta deciview values.  For each of the sources where equipment changes or operational changes have not yet been pursued, the EIS should explain why further reductions were not pursued. In addition, the project should demonstrate that fugitive dust emission controls in the permit are at least as stringent as in required in Arizona PM10 nonattainment areas.





			3


			Air Quality


			57


			12


			The deposition analysis threshold (DAT) results are discussed. The AFEIS states that the Project’s maximum annual average deposition for nitrogen exceeds the DAT in three Class I areas. There are no mitigation measures proposed for this impact. 





Recent analysis of nitrogen deposition suggests that desert ecosystems may be among those particularly susceptible to ecological impacts from this source of pollution. Further, Saguaro National Park may be approaching or in excess of the “critical load” amount of nitrogen deposited, above which harmful changes in the ecosystem are anticipated. These impacts may include the promotion of non-native (invasive) species, a reduction in biodiversity, and an increase in fire risk. (John Notar, National Park Service, Personal Communication, July 18, 2013). The USFS and Rosemont should pursue options for reducing this significant project-related impact. The EIS should be revised to include a discussion of potential mitigation measures and their anticipated effectiveness. One option for investigation by Coronado and Rosemont may be the purchase of nitrogen offsets. Major nitrogen emitters exist in the region that could be retrofitted to reduce emissions equivalent to Rosemont’s contribution. For any scenario chosen, the project should demonstrate that emission reductions and mitigation measures have been taken and shown by modeling to result in lower nitrogen deposition impacts to the applicable Class I areas.





			3


			Air Quality


			9


			5


			Meteorological hourly data used is from April 2006 through May 2009. This represents only 3-years of meteorological data, although on page 14 of the December, 2012 AERMOD modeling report, it states that modeling was conducted using March 2007 through February 2010 data, at the direction of the Forest Service. Still, only 3 years were used. Typically, for air quality modeling under 40 CFR Part 51, Appendix W, 5 years of meteorological data are preferred, if available.(See Appendix W, Section 8.3.1.2). The EIS should explain why the modeling performed in this case deviates from using the standard 5 years of meteorological data. 





			3


			Air Quality


			9


			35


			A 2004 EPA guidance document is referenced. This document was revised and an addendum issued in 2012. Upon review of the reference material, we note that the 2012 guidance document was, in fact, used for the modeling. Please correct the document citation to indicate that the 2012 EPA guidance was used.





			3


			Air Quality


			43


			


			Table 45 - NO2 Background Concentration value of  24.5 ug/m3: This value, even though it is the highest concentration at the monitoring site, may be inappropriately low.  It is based on two years of data and is the lowest concentration in the State of Arizona. The EIS should explain why the selected value is an appropriate choice. 





			3


			Air Quality


			39


			29


			This line refers to the CALPUFF modeling report, “Rosemont Copper Company Revised CALPUFF Modeling Report to Assess Impacts in Class I Areas” (JBR Environmental Consultants Inc., 2013c), which addresses Class I increments, NAAQS, visibility and deposition. Not mentioned here is the modeling protocol document that precedes the modeling report, “Rosemont Copper Company, CALPUFF Modeling Protocol to Assess Impacts in Class I Areas” (JBR Environmental Consultants Inc., 2012e).  On page 2 of the second cover letter of this protocol document, it states that a revision to the CALPUFF model’s regulatory option was made. It is unclear whether Rosemont deviated from the EPA modeling guidelines.  Please identify what modifications, if any, were made to the default regulatory version of the CALPUFF modeling system code (including CALPOST, CALMET, etc.), so we may understand whether such modifications would be acceptable and/or representative of the intended objective of the modeling analysis used for the project. 





			3


			Groundwater Quality and Geochemistry


			7


			3-7


			The AFEIS states that mineralogical analysis was not necessary to support the geochemical modeling performed for the project. The decision not to perform a mineralogical analysis for this project is contrary to industry standard practice as defined in the Global Acid Rock Drainage (GARD) Guide. 





The GARD Guide was developed by an international organization of mining companies with the aim of reducing the liabilities associated with acid rock drainage[footnoteRef:5]. The GARD Guide identifies mineralogical analysis as an “essential component of static testing…” The GARD Guide refers to mineralogical testing as a required, not an optional, analysis, stating that, “Mineralogical information is an essential component of drainage chemistry prediction because mineralogical properties determine the physical and geochemical stability and reaction rates of geologic materials and mine wastes.” Furthermore, “the type of mineral phase indicates the major chemical constituents and relative reaction rates under different weathering conditions. Surface exposure, grain size and deformities also affect the rate of weathering. One of the most important uses of mineralogical data is to support selection and design of other tests and interpretation of their results. Mineralogical analysis is usually required for a ‘representative’ sub-set of the static test samples and each kinetic test sample… Mineralogical data will indicate which minerals likely contributed to test results and the likelihood they will contribute similar amounts in the field. Properties of interest will depend on the mineralogical composition, questions raised by other test work and site-specific weathering conditions.”   [5:  International Network for Acid Prevention, Global Acid Rock Drainage Guide, http://www.gardguide.com/index.php/Chapter_5b] 






While EPA cannot conclude from its review of the available materials that the lack of mineralogical analysis in this case poses a significant risk to environmental health, we recommend that this section of the EIS be revised to clarify the basis for the Forest Supervisor’s decision not to require this important aspect of the geochemical investigation. 





			


			Groundwater Quality and Geochemistry


			7


			8-12


			The AFEIS states, “While the geochemical analysis, specifically the potential for acid rock drainage, has been fully assessed and found by the Coronado to be reasonable and valid, in consideration of public concerns regarding the uncertainty associated with geochemical modeling, existing waste rock characterization and interpreting the potential for acid rock drainage, three monitoring components have been incorporated into the mitigation and monitoring plan (see appendix B for full details).”


This passage should be revised to acknowledge that monitoring is a key component of any site characterization and prediction program and should be a component of project monitoring regardless of public (or EPA) concerns.  





			App B


			FS-GW-03


			18


			


			Under this mitigation measure, one sample would be collected and submitted for testing for every 250,000 tons for PAG and every 5,000,000 tons for Non-PAG.  In most cases, the number of samples is based on tons but not varied by classification.  This approach would allow for 250,000 tons of PAG to be diluted within 4,750,000 tons of Non-PAG. The EIS should offer data to support why the proposed sampling rate is appropriate for ensuring adequate operational geochemical characterization and how this approach compares to one based on taking cores from each ore shoot.





			App B


			OA-GW-06


			70


			


			We recommend that Coronado require that Rosemont install mid-point groundwater monitoring.  Specifically, monitoring wells should be placed between possible sources and the POC wells. In particular, monitoring wells should be placed down gradient of the proposed heap leach for those alternatives that include this facility.





			2


			Action Alternatives


			36


			15


			EPA notes that the heap leach facility has been removed from the Barrel (preferred) Alternative. We are pleased that the potential water quality issues associated with the closure of this facility and its planned burial under waste rock would be eliminated should this alternative be selected for implementation. However, all other action alternatives continue to include this facility. EPA notes the discussion of heap closure contained in Ch. 3, Groundwater Quality and Geochemistry, p. 20, however as closure of the heap leach facility represents a significant and important component of all action alternatives except for the Barrel Alternative, the discussion of heap closure should be provided in Chapter 2, Action Alternatives rather than, or as well as, in Chapter 3.   





EPA continues to be concerned with the potential environmental effects of this facility for those alternatives that include it.  Although some additional information has been provided regarding closure and management, the AFEIS does not provide further details substantiating the claim that the biological treatment system proposed will perform as described in reducing all contaminants to below Arizona Aquifer Water Quality Standards. Further, post closure management of the heap facility would likely be necessary to adequately maintain semi-passive water treatment components, and the closure design described in the AFEIS does not address this need. The EIS should disclose how such expenses would be paid for in the long term. The discussion of Financial Assurance contained in Chapter 2, p. 69 adds to the brief mention of the matter contained in the DEIS, however it does not provide a thorough description of post-closure site management, a discussion of the specific activities that would require long term funding, nor disclosure of the related bonding or trust establishment. EPA is committed to continuing the national interagency dialogue on financial assurance to seek a meaningful and permanent resolution between our agencies on this issue.  In the meantime, we continue to believe that disclosure of financial assurance requirements in the EIS is an important aspect of NEPA disclosure for those projects with the potential for post-closure impacts requiring long-term management. In the absence of the specific financial figure, the EIS should at least disclose the types of activities that would require coverage under the long term trust. In this case, the AFEIS identifies some monitoring that would be required post-closure, but does not specifically identify mitigation or maintenance activities that would be needed to ensure the environment is protected. If such activities would be required, we recommend that they be summarized in Chapter 2 of the EIS. 





			3


			Cultural Resources





			


			


			The AFEIS states that the project impact will be irreversible, and that the proposed mitigation measures cannot replicate the unique resources and cultural context that will be destroyed.  The Coronado should continue to work in close consultation with affected tribal groups to seek mitigation measures that might more closely address the cultural resource impacts and incorporate any such mitigation identified into the EIS where feasible.
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From: Notar, John
To: Don Shepherd
Cc: Jessop, Carter; John Notar
Subject: Fwd: Hybrid electric haul trucks
Date: Thursday, July 18, 2013 11:24:15 AM


Don: here is some information on the hybrid electric haul trucks I mentioned yesterday.
Jessop: thanks for the help


John


John Notar
National Park Service
Air Resources Division
12795 W. Alameda Pkwy.
Lakewood, CO 80228
Phone: 303-969-2079
Fax: 303-969-2822
E-Mail: john_notar@nps.gov


---------- Forwarded message ----------
From: Jessop, Carter <JESSOP.CARTER@epa.gov>
Date: Thu, Jul 18, 2013 at 12:04 PM
Subject: Hybrid electric haul trucks
To: "Notar, John" <john_notar@nps.gov>
Cc: "Rivera, Shirley" <Rivera.Shirley@epa.gov>, "Holladay, Cleveland" <Holladay.Cleveland@epa.gov>


Hello John,


I just received a bit more information on the hybrid electric haul trucks I mentioned on our call yesterday. I thought the
Park Service might be interested in a bit more detail. Looking at this, I’m not sure how feasible this would really be for
Rosemont, but it’s certainly an interesting notion to keep in mind.


 


I do not have the contact information for the other individuals involved in yesterday’s call. If you think they might be
interested, if you could please forward this message along to them I would appreciate it.


 


Thank you for taking to time to speak with us yesterday. I thought it was a very informative and helpful call.


 


Sincerely,


Carter Jessop


 


 


----------------------------


 


Hybrid electric mining equipment, which has the benefit of immense power and speed improvements
relative to diesel only engines, increasing the turn-around time and in turn increasing productivity of the
mining operations (these trucks can climb out of open pits with full loads of mining materials much faster
and will reduced emissions – cited as a benefits at Barrick Goldstrike and other mine sites). Other cited
benefits are low electricity costs versus diesel fuels costs, reduced noise from trucks, and of course
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reduced emissions.


Here’s a good ppt with background on the technology:


http://www.industry.usa.siemens.com/verticals/us/en/mining/Documents/Truck_Trolley_FINAL%202013.pdf


 


 


Carter W. Jessop


U.S. EPA, Region 9


Environmental Review Office (CED-2)


75 Hawthorne Street


San Francisco, CA 94105


(415) 972-3815


jessop.carter@epa.gov
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From: Goforth, Kathleen
To: Horst Greczmiel
Cc: Scott, Jeff; Herrera, Angeles; Brush, Jason; Jessop, Carter; Blumenfeld, Jared; Diamond, Jane
Subject: Update re Region 9 participants on Rosemont call
Date: Wednesday, December 04, 2013 5:32:41 PM


The following EPA Region 9 individuals will be on tomorrow's call:
Jeff Scott, Director Communities and Ecosystems and Waste Divisions
Angeles Herrera, Associate Division Director, Communities and Ecosystems Division
Kathleen Goforth, Manager, Environmental Review Office
Jason Brush, Manager, Wetlands Office
Carter Jessop, Lead NEPA Reviewer for Rosemont project 


From: Greczmiel, Horst <Horst_Greczmiel@ceq.eop.gov>
Sent: Wednesday, December 04, 2013 1:46:47 PM
To: Goforth, Kathleen
Cc: Scott, Jeff; Blumenfeld, Jared; Herrera, Angeles
Subject: Re: Rosemont
 
TY!
 
From: Goforth, Kathleen [mailto:Goforth.Kathleen@epa.gov] 
Sent: Wednesday, December 04, 2013 04:45 PM Eastern Standard Time
To: Greczmiel, Horst 
Cc: Scott, Jeff <Scott.Jeff@epa.gov>; Blumenfeld, Jared <BLUMENFELD.JARED@EPA.GOV>; Herrera,
Angeles <Herrera.Angeles@epa.gov> 
Subject: RE: Rosemont 
 
Horst -
Thank you.  I will participate on the call.  Most of our senior managers will be in transit at
that time; however, Jeff Scott may also be able to participate.
-Kathy 


From: Greczmiel, Horst <Horst_Greczmiel@ceq.eop.gov>
Sent: Wednesday, December 04, 2013 12:08 PM
To: Goforth, Kathleen
Cc: Blumenfeld, Jared; Rader, Cliff; kkopocis@epa.gov
Subject: Rosemont
 
Kathy,
To follow-up on my voice mail, I will be convening the Rosemont meeting at 3pm (eastern)


tomorrow, Dec 5th.  Call-in information is forthcoming.  Please share with any colleagues that
should join you and EPA HQ (Cliff and Ken Kopocis).
Thank you, Horst
 
Horst Greczmiel
Associate Director for NEPA Oversight
Council on Environmental Quality
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202-395-0827
HGreczmiel@ceq.eop.gov


 P
Please consider  the environment before printing this  e-mail


 








From: Stacy, Andrea
To: Holladay, Cleveland; Rivera, Shirley; McKaughan, Colleen; Jessop, Carter
Cc: John Notar
Subject: Fwd: responses to PA FEIS
Date: Wednesday, August 21, 2013 11:37:38 AM
Attachments: Cooperator Review Comment list_NPS_Air Resources Division 08_15_2013.docx


Rosemont Mine FEIS RD815 (1).doc


Hi Shirley,
It appears the USFS intends to share cooperating agency comments on their website, so swapping
comments shouldn't be an issue.  NPS comments are attached, ARD's technical comments are in the
attached spreadsheet.  If you still want to send EPA's, we'd appreciate seeing them.  


Regards,
Andrea


---------- Forwarded message ----------
From: Sidles, Darla <darla_sidles@nps.gov>
Date: Tue, Aug 20, 2013 at 2:29 PM
Subject: Fwd: responses to PA FEIS
To: Michael George <michael_george@nps.gov>, Andrea Stacy
<andrea_stacy@nps.gov>, John Notar <john_notar@nps.gov>, James Doyle
<James_Doyle@nps.gov>, Michael Litterst <mike_litterst@nps.gov>, Rick Frost
<Rick_Frost@nps.gov>, Tamara Whittington <tammy_whittington@nps.gov>,
Patrick Malone <patrick_malone@nps.gov>
Cc: Laura Joss <Laura_Joss@nps.gov>, Scott Stonum <Scott_Stonum@nps.gov>


FYI- Looks like the FS will be posting Rosemont Mine Cooperating Agency comments on their website.
 I have no problem with them doing this or posting our comments.  As soon as they get posted,
however, I suspect it will bring the Saguaro air quality issue to the forefront quickly.  


I will be meeting with the Coronado Forest Supervisor Thursday to see what possible mitigation efforts
they may be willing to make at this stage.
The ARD folks will be conducting a phone conference with FS planners to discuss the ARD comments
and ensure there is clarity in interpretation.


Tanks,


Darla Sidles
Superintendent
Saguaro National Park
3693 S. Old Spanish Trail
Tucson, AZ  85730
(520) 733-5101  office
(520) 300-0106  mobile


---------- Forwarded message ----------
From: Vogel, Mindy S -FS <msvogel@fs.fed.us>
Date: Tue, Aug 20, 2013 at 1:02 PM
Subject: responses to PA FEIS
To: "brocious@base.sao.arizona.edu" <'brocious@base.sao.arizona.edu'>,
"cbeck@azdot.gov" <'cbeck@azdot.gov'>, "mhont@azdot.gov"
<'mhont@azdot.gov'>, "daniel_j_moore@blm.gov" <'daniel_j_moore@blm.gov'>,
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			NPS ARD


			3


			Environmental Consequences Air Quality


			General Comment


			


			The National Park Service (NPS) appreciates the opportunity to review the Administrative FEIS prepared in support of Rosemont Copper’s mine plan of operations for the development of the Rosemont ore deposit.  As a cooperating agency, the NPS has been engaged in this planning process, and has reviewed and commented on air quality modeling protocols, the administrative draft EIS and the DEIS.  Our comments provided here are consistent with comments provided on previous documents.  





We recognize and appreciate the Coronado National Forest’s efforts to understand and address NPS concerns regarding impacts to Air Quality Related Values (AQRV) in Saguaro National Park (NP), a Class I area administered by the NPS.  We believe many changes made in the AFEIS, particularly in the Required Disclosures Section of Chapter 3, are in direct response to NPS comments. 





However, we continue to have outstanding concerns related to the Rosemont Copper Proposal itself.  Further, we recommend additional changes to how predicted AQRV impacts are disclosed and addressed in the Environmental Consequences section of the AFEIS.  In summary:


1. Based on the air quality modeling results, the NPS has concluded that the proposed mine operations could result in significant adverse AQRV effects in Saguaro NP from nitrogen deposition and visibility degradation.  While the modeled values for the AQRV analyses were disclosed in the AFEIS, the document did not adequately discuss the context of these modeled values, and whether they represent adverse environmental effects in the Environmental Consequences section.  We recommend the USFS revise the FEIS to incorporate these changes.  


2. We believe additional NOx mitigation measures should be required prior to approving the Rosemont Mine Plan of Operations (MPO).   


Each of these outstanding concerns is addressed in the detailed comments below. 












			NPS ARD


			3


			Environmental Consequences Air Quality


			General Comment


			


			Rationale for disclosing NPS views on the severity of the predicted AQRV impacts in Saguaro NP from the proposed action:


We appreciate the USFS efforts to use NPS recommendations in the FEIS.  Consistent with the provisions of the NEPA regulations outlined below, we believe the USFS should also disclose the NPS views and conclusions regarding the severity of the predicted impacts in the applicable Environmental Consequences sections.  


Cooperating Agency Status & NEPA Requirements


The National Park Service is a cooperating agency for the Rosemont Copper Environmental Impact Statement, as defined in 40 CFR 1508.5 (see FS Agreement 11-MU-11030514-012).  The purpose of cooperating agency participation, as well as the roles and responsibilities of cooperating and lead agencies are identified in the CEQ at 40 CFR 1501.6.  Specifically, any “Federal agency which has special expertise with respect to any environmental issue, which should be addressed in the statement may be a cooperating agency upon request of the lead agency.”  





Given the NPS role as stewards of National Park Service lands, the NPS is deemed to have “special expertise” when assessing potential impacts to lands within its jurisdiction.  This is particularly true in the case of parks designated as Class I areas under the Clean Air Act (CAA), such as Saguaro National Park.  Under the CAA, the federal land manager for these areas has the “affirmative responsibility to protect the AQRVs (including visibility) of any such lands” (42 U.S.C. §7475(d)(2)(B)).  To achieve this complex task, the NPS must use the best available science to: (1) Evaluate the impact new and existing sources of air pollution may have on NPS units and work to reduce or eliminate adverse air pollution impacts in parks; (2) Monitor current air pollution impacts in parks; (3) Provide important information about air pollution impacts in parks to decision makers.  This statutory responsibility positions the NPS to serve as the primary experts in identifying and assessing the effects of air pollution in National Parks.  


The CEQ regulations further define the roles of the lead agency when working with cooperating agencies.  Notably, the lead agency “shall:  Use the environmental analysis and proposals of cooperating agencies with jurisdiction by law or special expertise, to the maximum extent possible consistent with its responsibility as lead agency” (40 CFR 1501.6 (a)(2)).  


Finally, and most importantly, 40 CFR 1502.16 identifies the required components of the “environmental consequences” section of an EIS, stating that discussions should include any “adverse environmental effects which cannot be avoided should the proposal be implemented.”  The “environmental consequences analysis” “shall” also include a discussion of “Possible conflicts between the proposed action and the objectives of Federal, regional, State, and local (and in the case of a reservation, Indian tribe) land use plans, policies and controls for the area concerned” (40 CFR 1502.16 (c)).  NPS conclusions regarding the severity of the predicted impacts from the Rosemont mine have been determined consistent with our statutory mandates found in the Clean Air Act, the 1916 NPS Organic Act, NPS Management Policies, and thresholds and procedures for evaluating impacts to AQRVs documented in the Federal Land Managers Air Quality Related Values Workgroup (FLAG 2010) guidance.  We believe reporting NPS conclusions regarding the impacts in all appropriate and applicable sections of Chapter 3, including the environmental consequences discussions, better meets the intent of 40 CFR 1502.16. 








			NPS ARD





			3


			Required Disclosures; Short-Term Uses and Long-Term Productivity


			2


			1-3


			This section of the AFEIS states:  “Impacts to air quality from mining operations would be short term and are expected to end with mine closure.” 


 


We would like to point out that mine operations are anticipated to continue for 20 to 25 years.  In terms of the impacts to visitors over 25 years, this is not short-term.  Air resource impacts from mining operations, such as visibility degradation, could potentially affect multiple generations of park visitors during this time span.  Visitors come from around the world to experience Saguaro NP, for some this may be a once in a lifetime event.  The park receives around 650,000 visitors annually, contributing approximately 22 million to the local economy.  Over an extended time period, impaired visibility and degraded views could detract from the park experience for many millions of visitors who are an important contribution to the region’s tourism economy.  


Service-wide visitor survey data[footnoteRef:1] demonstrate that park visitors highly value clean air and scenic views; 90% of NPS visitors surveyed responded that scenic views in National Parks are very important to extremely important.  In fact, according to visitors surveyed, clean air and scenic views are among the top five most important attributes worthy of protection in national parks.  While visibility and/or ambient air impacts from the Rosemont mine would cease once mining operations are discontinued, the effect of these impacts over a two decade time span are not insignificant.   [1:  http://www.nature.nps.gov/air/pubs/pdf/NPS-VisitorValueOf-CleanAir-ScenicViews-DarkSkies_2013_web.pdf] 






In addition, mine operations are predicted to significantly contribute to adverse nitrogen deposition effects in Saguaro NP.  The effects of nitrogen deposition are both cumulative and additive.  Once harmful changes begin to occur in an ecosystem, such as shifts in species composition and decreased biodiversity, a cascade of negative impacts can follow.  Some changes may irrevocably alter the ecosystem as we have known it, these changes could continue well beyond the life span of the mine itself.  In the case of Saguaro NP, increases in fire frequency, as described in comments below, may lead to local extinctions in the iconic saguaro cactus, the Park’s namesake.  





Finally, inadequate or unsuccessful reclamation efforts could result in ongoing wind-blown dust issues in the region.  





Please revise the FEIS conclusion regarding air impacts accordingly. 








			NPS ARD





			3


			Environmental Consequences Air Quality Deposition Effects





			57-60


			38 – 40 & Table 51 and Table 52





			This section reports the modeled incremental deposition loading from the Rosemont Copper Mine, as well as estimated Critical Load (CL) and current nitrogen (N) deposition values.  However, the document does not address the context, severity and intensity of the incremental deposition impacts.  In other words, it does not state that given the current levels of total N deposition, which are at or near the estimated minimum CL, and the magnitude of the modeled Deposition Analysis Threshold (DAT) exceedances from mine operations at Rosemont Copper for all Alternatives, the project is predicted to significantly contribute to adverse environmental effects from cumulative N deposition in Saguaro NP. Please revise this section of Chapter 3 to disclose this information.  Specifically, please incorporate the following (or similar) text in the Deposition Effects Section; line references are merely suggestions for where this language could fit within the existing discussion:


Line 29, please add the following sentence to this paragraph: 


Based on this research, the NPS believes that desert and semi-arid ecosystems in the area, such as those found in Saguaro National Park, may be impacted by current levels of nitrogen deposition.  


After Line 40, please add the following new paragraphs (could also be included in a section dedicated exclusively to deposition impacts in Saguaro NP): 


Consisting of two districts and up to six distinctive biotic communities, Saguaro National Park exhibits a vast array of biodiversity.  Recently, the park has documented up to 1044 different species within its boundaries, more than 400 of which, mostly invertebrate animals and non-vascular plants, were previously unknown in the park.  At least one documented species of bryophyte is currently believed to be new to science (NPS Resource Brief 2012).


The critical loads values described above were developed to protect these diverse and sensitive ecosystem components from the harmful effects of nitrogen deposition.  As shown in table 52, current nitrogen deposition levels are exceeding these minimum critical load values, indicating that herbaceous plants, shrubs, lichens and mychorrhizal fungi communities in Saguaro NP and the surrounding region may be at risk for decreases in biodiversity and shifts in species composition.  





Research indicates that elevated nitrogen deposition favors the invasion of exotic grasses, such as buffelgrass (Lyons et al. 2013), which out-competes native species and increases fine fuel loading in arid areas, ultimately increasing fire frequency beyond what these ecosystems were historically adapted to (Rao et al. 2010).  Many NPS sites in this area also contain cultural resources that could also be at risk if fire frequency increases.  Buffelgrass and the ensuing threat of fire are a major concern for the Park.  There are an estimated 2,000 acres of buffelgrass in the Park, and it is spreading at a rate of up to 35% annually.   Many scientists believe that if this buffelgrass expansion continues, local extinctions of the iconic saguaros and many other native species may occur, changing the Sonoran Desert, its wildlife and Saguaro NP forever (NPS Resource Brief, 2011).  Saguaro NP has undertaken extensive efforts to control and manage buffelgrass invasions and has seen some success; increased nitrogen deposition may undermine these efforts and exacerbate this significant issue.  





Because current estimates indicate that the area is likely at or exceeding nitrogen critical load values, the NPS has expressed significant concern over the additional nitrogen deposition predicted to occur in Saguaro National Park[footnoteRef:2] from the Rosemont Copper mine.  Nitrogen deposition from the Rosemont Mine alone under all Alternatives may exceed the NPS Deposition Analysis Threshold (DAT) by a factor of 3 to 12, depending on the Alternative and year of operations.  The NPS has concluded that increases of this magnitude would significantly contribute to an adverse environmental effect in Saguaro NP.     [2:  As reported in table 51 of the FEIS.] 



  


Our concerns related to nitrogen deposition have been documented in previous comment letters, and most recently in a Memo dated June 26, 2013.  We appreciate the USFS efforts to address these concerns in the AFEIS; the revised FEIS document more accurately describes current information regarding nitrogen deposition impacts.  We look forward to working with you to clarify the context and severity of these predicted impacts in the FEIS through the addition of the suggested language to the environmental consequences discussions. 








			NPS ARD





			3


			Environmental Consequences Air Quality Deposition Effects





			57


			25


			Please revise this sentence to state:  This in turn can result in management consequences, including changes increases in fire frequency and carrying capacity vegetation cover leading to increased fire-carrying capacity, which can alter fire frequency in the ecosystems that are not adapted to frequent wildfires.








			NPS ARD





			3


			Environmental Consequences Air Quality Deposition Effects





			57


			30-37


			This section characterizes the Critical Load (CL) as the point at which “noticeable” effects begin to occur.  Please note that the current accepted technical definition of a CL in the U.S. is:  “the quantitative estimate of an exposure to one or more pollutants below which significant harmful effects on specified sensitive elements of the environment are not expected to occur according to present knowledge.”  More simply put, it is a threshold deposition level at which harm may occur to sensitive resources in an ecosystem; the CL value is linked to a specific harmful effect.  Please revise this section and replace “noticeable” with “harmful” to more accurately define the purpose of CL values.  








			NPS ARD





			3


			Environmental Consequences Air Quality Deposition Effects





			57


			33 & 35


			Lines 33 & 35 describe the critical load for “general vegetation;” please revise to state “herbaceous plants & shrubs.”








			NPS ARD





			3


			Environmental Consequences Air Quality Deposition Effects





			57


			36 & 37


			Lines 36 and 37 of this section accurately reflect that the range of reported critical loads values for North American deserts which is 3.0 to 8.4 kg/ha/yr.  However, please note that consistent with our Clean Air Act responsibilities[footnoteRef:3]  to protect sensitive resources in Class I areas, the NPS uses the critical load value associated with the most “sensitive resource,” in this case, the 3 kg/ha/yr critical load value.   [3:  In cases of doubt the land manager should err on the side of protecting the air quality-related values for future generations…” (Senate Report No. 95-127, 95th Congress, 1st Session 1977).] 






Recommendations in the interagency FLAG 2010 document reflect this approach, which states in section 3.5.4 “Federal Land Managers (FLMs) agree that a critical load should protect the most sensitive AQRVs within each FLM area and should be based on the best science available.”  Please revise this section to indicate that consistent with our statutory mandates and policies, the NPS uses the most protective critical load threshold for herbaceous plants, shrubs and lichens, which is 3 kg/ha/yr.  





			NPS ARD





			3


			Environmental Consequences Air Quality Visibility Effects





			54


			30 -32


			These lines state: “According to these metrics, all of the action alternatives could contribute to noticeable visibility impairment at each of the Class I areas analyzed. A summary of visibility impacts for each  Class I area by action alternative is provided below.”  Please note that for year one of active mining, all but one of the Alternatives would cause visibility impairment in Saguaro NP, and in years 5 or 12 of active mining, two of the Alternatives would cause visibility impairment in this park based on maximum modeled values.  Using the 98th percentile impact for year one, all Alternatives contribute to visibility impairment in Saguaro NP, and the proposed action causes visibility impairment.  In years 5 or 12, the Scholefield-McCleary Alternative contributes to visibility impairment in Saguaro NP.  Given these results, please include the following text in this section of the document to disclose NPS conclusions regarding the severity of the predicted visibility impacts in Saguaro NP:


Visibility impacts of this magnitude are a significant concern to the National Park Service in general, and of particular concern in this circumstance considering that Saguaro NP will not meet the Regional Haze goals under the Arizona DEQ proposed regional haze State Implementation Plan (SIP).  Regional modeling completed for the Regional Haze process demonstrates that visibility on the 20% best visibility days at Saguaro NP will degrade in the future.  The goal of the regional haze program is to improve visibility on the 20% worst days and prevent degradation on the 20% best days.  Visibility impacts from the Rosemont mine may impede progress toward the national visibility goal.








			NPS ARD





			3


			Environmental Consequences Air Quality NAAQS Compliance Modeling








			43 & 45


			Lines 11-36 & Table 45





			The NAAQS compliance modeling demonstrates that the Barrel Trail and Scholefile-McCleary Alternatives could result in violations of the PM10 NAAQS at the project area fenceline.  This suggests that these Alternatives may not be a viable option if compliance with the Clean Air Act cannot be demonstrated.  


Further, the mine could be a significant source of regional particulate emissions.  The project area is adjacent to the Pima County PM10 nonattainment area (a partial county designation).  The document does not discuss whether the Rosemont mine would potentially contribute to PM10 NAAQS violations in this nonattainment area.   





			NPS ARD





			Appendix B. Mitigation and Monitoring Plan





			Air Quality





			64


			QA-AQ-9





			Given NPS concerns regarding nitrogen deposition and visibility impacts, the NPS has previously recommended that the USFS require NOx mitigations for significant NOx emission sources operating within the mine.  By far, the largest source of NOX emissions are the thirty-one 250-Haulage Trucks, with 996 TPY NOx estimated in the 7/2010 permit application.  There appears to be some discrepancies between the total annual NOx emissions from haul trucks reported in the April 2011 JBR Emission inventory for the EIS, and what is reported in the permit application (e.g., 860 TPY).  None-the-less, haul trucks comprise a significant portion of the total annual NOx emissions from mine operations.  The FEIS proposes to mitigate these emissions as follows:





MITIGATION MEASURE QA-AQ-9 - Reduction in air emissions from diesel engines associated with mobile sources (haulage equipment, etc.)  Use of newer engine designs on haulage equipment and on select mobile sources; includes use of Tier 4 EPA compliant equipment for emission standards on selected non-road engines (all except haul trucks and the 2,000 horsepower front-end loaders); use of Tier 2 diesel engines for haul trucks; and use of Tier 4 engines for large haulage trucks and support equipment purchased after 2014. 





Although the 1/31/2013 AZ DEQ technical support document states that, “The Permittee is required to purchase 6 haul trucks that meet US EPA Tier 4 requirements,” we could find no such requirement in the 1/31/2013 permit.  





We recommend that all haul trucks be required to meet EPA Tier 4 emission standards upon commencement of mine operations.   EPA’s Tier 2 standards limit NOX emissions to 9.2 g/kWh, while Tier 4 allows 3.5 g/kWh, a reduction of 62%. If all thirty-one of the 250-Haulage Trucks meet Tier 4 standards, emissions would be reduced to 379 TPY.  On the other hand, converting only six of the 250-Haulage Trucks to Tier 4 would yield only a 12% reduction and leave 877 TPY of NOX.  





Finally, it may be possible to further reduce haul truck emissions by using a system similar to the Siemens “Trolley Truck” system described at this website: http://www.industry.usa.siemens.com/verticals/us/en/mining/Documents/Truck_Trolley_FINAL%202013.pdf


 


Given the magnitude of predicted AQRV impacts, the USFS should analyze whether a similar system is feasible for the Rosemont Mine, and if not, document why in the FEIS.  








			NPS ARD





			Appendix B. Mitigation and Monitoring Plan





			Air Quality





			49


			FS-HM-01





			Blasting





At 154 TPY, blasting is the second-largest NOX source category from Rosemont mine operations.





The FEIS proposes no specific mitigation of these emissions; Mitigation Measure FS-HM-01 states: “An explosives and blasting management procedure would be required to be implemented to ensure best management practices are applied.”  The document does not define what these BMPs may be, or what they would achieve.  


			








A technical review yielded articles suggesting that NOX emissions from blasting could be reduced by addition of calcium compounds, silicon, and urea to the blasting agent.  The USFS should analyze whether these options may be feasible for blasting operations at the Rosemont Mine, and if not, document why in the FEIS.  








			NPS ARD


			3


			Environmental Consequences Air Quality


			14 


			Table 28


			The FEIS discusses potential NAAQS ozone violation at Saguaro East with no description how the calculations or modeling were performed.  Please update this information.





			NPS ARD


			3


			Environmental Consequences Air Quality


			46 


			30 - 40


			The FEIS discusses potential NAAQS ozone violation at Saguaro East with no description how the calculations or modeling were performed.  Please update this information.





			NPS ARD


			3


			Environmental Consequences Air Quality


			53 


			4-9


Table 49


			The document states: “A level 2 screening analysis was therefore performed to better analyze impacts using the actual worst-case meteorological conditions as recorded from the National Weather Service Tucson airport site for the year 2002. The actual worst-case conditions identified from this site were 2 meters per second wind speeds and atmospheric stability class “F.” These conditions appear for about 303 hours during the entire year, which translates to approximately 3.4 percent of the hours per year (JBR Environmental Consultants Inc. 2012d). Table 49 presents the results of the level 2 visibility screening analysis performed for Saguaro National Park East”.


Comment:  The above statement is true, but needs to be revised.  It is correct that there are exceedances of the Terrain ΔE criteria (change in color) with the meteorological conditions of “F” and a 2 meter per second wind speed (NPS’s re-ran VISCREEN and confirms this.)  Rosemont needs to determine the percent (%) of hours over the course of the year when impacts stop occurring.  NPS’s VISCREEN analyses indicates that at the meteorological condition of “F” stability and a wind speed of 3 meters per second, exceedances of the  ΔE criteria (change in color) and contrast do not occur for all 5 alternatives.  Rosemont should state percent (%) of hours of the years when impacts stop occurring and update Tables 3.5 through 3.8 to reflect the impact with the meteorological condition of “F” stability and a wind speed of 3 meters per second.  Rosemont may also note that the VISCREEN manual (EPA-450/4-88-015) states on page 47 that the meteorological condition “F” stability and a wind speed of 3 meters per second represents the third worst case combination of atmospheric stability and wind speed for a visible plume impact.
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IN REPLY REFER TO:


August 15, 2013



Mindy Vogel



Coronado National Forest-Minerals and Geology Program Lead



Rosemont Copper Project Manager



300 W Congress St #5



Tucson, AZ 85701



Dear Ms. Vogel,



Saguaro National Park appreciates the opportunity to participate as a Cooperating Agency in the Coronado National Forest Rosemont Copper Project.  This letter serves to document our comments on the Preliminary Administrative Final EIS for the project.   The park has a number of concerns relating to impacts of the proposed mine, including air quality and visibility, scenic viewsheds, and revegetation of disturbed areas within the project area. Each of these is discussed in summary below.  



The Air Resources Division (ARD) of the National Park Service conducted a thorough analysis of potential impacts to the Air Quality Related Values (AQRV’s) of the park to which the proposed mine operations would pose a threat.  Their findings are that air quality would be measurably degraded at both the east and west districts of the park, both of which are designated Class I airsheds.  Specifically, visibility would be further impaired, impacting the experience of more than 650,000 visitors who come to the park and spend approximately $22m annually in the Tucson area.  Nitrogen deposition from the mine operation would exceed the ecological critical load threshold, potentially leading to even further alterations of the vegetation communities that the park was established to protect.  The NPS Air Resources Division is the service-wide subject matter experts for air quality in National Parks, and as such, we support their findings and request that their prepared statements be included in the EIS prior to distributing it to the public.



Scenic viewsheds are one of the many resource-related values that visitors to a National Park appreciate and value as an important part of their visit. The proposed open pit mine and associated tailings will be visible from some trails and scenic viewpoints from areas in the park such as the popular Tanque Verde Ridge Trail. Compounded with the visibility impairment mentioned above, the overall scenic values that visitors expect will be compromised.



We have additional concerns involving the planned revegetation of disturbed areas within the project footprint including the mine tailings. Successfully reclaiming disturbed soils and bare mineral soils in the arid desert southwest is very challenging and has historically been met with limited success. The information in the FEIS has not adequately demonstrated that stated reclamation efforts will be successful in reestablishing a native plant community on the affected lands. At best, reclamation efforts will lead to a minimal percentage of the native plant communities that currently exist on the site. Assurances need to be made that the funding to conduct and monitor the revegetation will continue over time at adequate levels. A secondary concern to the success of revegetating the site is the eminent spread of non-native invasive plant species such as buffelgrass that threaten the ecological integrity of the Sonoran desert. The spread of invasive plants is a regional concern and can negatively impact adjacent and lands near the project area. The park and other public land management agencies in this region have spent considerable effort and funds to control the spread and negative effects of non-native invasive plants. Ensuring that this problem is not exasperated by the proposed project and demonstrating that the reclamation efforts will be successful is important to these long-term efforts.


Thank you again for the opportunity to provide comments.  If you should have any questions please contract Superintendent Darla Sidles at (520) 733-5101.



Sincerely,



/s/ John Wessels





authenticated by:


Regional Director, Intermountain Region


Sharon Swihart, 8/15/2013


CC: 
Darla Sidles, Superintendent, Saguaro National Park



Laura Joss, Deputy Regional Director, Intermountain Region



Tammy Whittington, Associate Regional Director, Intermountain Region



Michael George, Environmental Protection Specialist, Air Resources Division, National Park Service


Laurie Domler, Acting Regional Environmental Coordinator, Intermountain Region







"dt1@azdeq.gov" <'dt1@azdeq.gov'>, "David.Jacobs@azag.gov"
<'David.Jacobs@azag.gov'>, "falco@cfa.harvard.edu" <falco@cfa.harvard.edu>,
"gfleming@asmi.az.gov" <'gfleming@asmi.az.gov'>, "Julia.Fonseca@pima.gov"
<'Julia.Fonseca@pima.gov'>, "Nicole.Fyffe@pima.gov" <'Nicole.Fyffe@pima.gov'>,
"JWindes@azgfd.gov" <JWindes@azgfd.gov>, "twade@azgfd.gov"
<'twade@azgfd.gov'>, "karen.howe@tonation-nsn.gov" <'karen.howe@tonation-
nsn.gov'>, "peter.steere@tonation-nsn.gov" <'peter.steere@tonation-nsn.gov'>,
"david.stine.1@ang.af.mil" <'david.stine.1@ang.af.mil'>, "safabritz@azwater.gov"
<'safabritz@azwater.gov'>, "lee.allison@azgs.az.gov" <'lee.allison@azgs.az.gov'>,
"Leslie.Ethen@tucsonaz.gov" <'Leslie.Ethen@tucsonaz.gov'>, "nicole.ewing-
gavin@tucsonaz.gov" <'nicole.ewing-gavin@tucsonaz.gov'>,
"LSwartzbaugh@asmi.az.gov" <'LSwartzbaugh@asmi.az.gov'>,
"Marjorie.E.Blaine@usace.army.mil" <'Marjorie.E.Blaine@usace.army.mil'>,
"jason_douglas@fws.gov" <jason_douglas@fws.gov>, "rcasavant@azstateparks.gov"
<'rcasavant@azstateparks.gov'>, "rsejkora@azstateparks.gov"
<'rsejkora@azstateparks.gov'>, "ohenderson@ci.sahuarita.az.us"
<'ohenderson@ci.sahuarita.az.us'>, "scott_stonum@nps.gov"
<'scott_stonum@nps.gov'>, "darla_sidles@nps.gov" <darla_sidles@nps.gov>,
"jessop.carter@epa.gov" <'jessop.carter@epa.gov'>, "goforth.kathleen@epa.gov"
<'goforth.kathleen@epa.gov'>, "jean_calhoun@fws.gov" <jean_calhoun@fws.gov>,
"leenhout@usgs.gov" <leenhout@usgs.gov>, "saleake@usgs.gov"
<saleake@usgs.gov>, "jphoffma@usgs.gov" <jphoffma@usgs.gov>,
"kudall@ci.sahuarita.az.us" <kudall@ci.sahuarita.az.us>
Cc: "Upchurch, Jim -FS" <jupchurch01@fs.fed.us>, "Kingsbury, Jamie -FS"
<jkingsbury@fs.fed.us>, "Everson, Beverley A -FS" <beverson@fs.fed.us>,
"cgarrett@swca.com" <cgarrett@swca.com>, "mpolm@swca.com"
<mpolm@swca.com>, "tchute99@gmail.com" <tchute99@gmail.com>, "Linden,
Michael A -FS" <mlinden@fs.fed.us>, "Cordts, Robert -FS" <rcordts@fs.fed.us>


To all the cooperating agencies:


 


The Forest Service greatly appreciates all the time and effort you put into reviewing
the PA FEIS for the Rosemont Copper project.  We are reviewing all the comments
at this time and may contact you with questions if necessary.


 


Please be aware, the FS has been receiving FOIA requests for all the cooperating
agency comments.  We are contemplating posting all the comments on the web to
alleviate the need for additional FOIAs.  Please let me know if your agency has a
concern regarding the release of your comments and I will pass those along to our
FOIA coordinators to review whether or not the can be exempt from the process.


 


Thanks you!


 



mailto:dt1@azdeq.gov

mailto:dt1@azdeq.gov

mailto:David.Jacobs@azag.gov

mailto:David.Jacobs@azag.gov

mailto:falco@cfa.harvard.edu

mailto:falco@cfa.harvard.edu

mailto:gfleming@asmi.az.gov

mailto:gfleming@asmi.az.gov

mailto:Julia.Fonseca@pima.gov

mailto:Julia.Fonseca@pima.gov

mailto:Nicole.Fyffe@pima.gov

mailto:Nicole.Fyffe@pima.gov

mailto:JWindes@azgfd.gov

mailto:JWindes@azgfd.gov

mailto:twade@azgfd.gov

mailto:twade@azgfd.gov

mailto:karen.howe@tonation-nsn.gov

mailto:karen.howe@tonation-nsn.gov

mailto:karen.howe@tonation-nsn.gov

mailto:peter.steere@tonation-nsn.gov

mailto:peter.steere@tonation-nsn.gov

mailto:david.stine.1@ang.af.mil

mailto:david.stine.1@ang.af.mil

mailto:safabritz@azwater.gov

mailto:safabritz@azwater.gov

mailto:lee.allison@azgs.az.gov

mailto:lee.allison@azgs.az.gov

mailto:Leslie.Ethen@tucsonaz.gov

mailto:Leslie.Ethen@tucsonaz.gov

mailto:nicole.ewing-gavin@tucsonaz.gov

mailto:nicole.ewing-gavin@tucsonaz.gov

mailto:nicole.ewing-gavin@tucsonaz.gov

mailto:LSwartzbaugh@asmi.az.gov

mailto:LSwartzbaugh@asmi.az.gov

mailto:Marjorie.E.Blaine@usace.army.mil

mailto:Marjorie.E.Blaine@usace.army.mil

mailto:jason_douglas@fws.gov

mailto:jason_douglas@fws.gov

mailto:rcasavant@azstateparks.gov

mailto:rcasavant@azstateparks.gov

mailto:rsejkora@azstateparks.gov

mailto:rsejkora@azstateparks.gov

mailto:ohenderson@ci.sahuarita.az.us

mailto:ohenderson@ci.sahuarita.az.us

mailto:scott_stonum@nps.gov

mailto:scott_stonum@nps.gov

mailto:darla_sidles@nps.gov

mailto:darla_sidles@nps.gov

mailto:jessop.carter@epa.gov

mailto:jessop.carter@epa.gov

mailto:goforth.kathleen@epa.gov

mailto:goforth.kathleen@epa.gov

mailto:jean_calhoun@fws.gov

mailto:jean_calhoun@fws.gov

mailto:leenhout@usgs.gov

mailto:leenhout@usgs.gov

mailto:saleake@usgs.gov

mailto:saleake@usgs.gov

mailto:jphoffma@usgs.gov

mailto:jphoffma@usgs.gov

mailto:kudall@ci.sahuarita.az.us

mailto:kudall@ci.sahuarita.az.us

mailto:jupchurch01@fs.fed.us

mailto:jkingsbury@fs.fed.us

mailto:beverson@fs.fed.us

mailto:cgarrett@swca.com

mailto:cgarrett@swca.com

mailto:mpolm@swca.com

mailto:mpolm@swca.com

mailto:tchute99@gmail.com

mailto:tchute99@gmail.com

mailto:mlinden@fs.fed.us

mailto:rcordts@fs.fed.us





CNF_email_sign


 


This electronic message contains information generated by the USDA solely for the
intended recipients. Any unauthorized interception of this message or the use or
disclosure of the information it contains may violate the law and subject the violator
to civil or criminal penalties. If you believe you have received this message in error,
please notify the sender and delete the email immediately.


-- 
Andrea Stacy
National Park Service
Air Resources Division
12795 W. Alameda Pkwy
P.O. Box 25287 
Denver, CO 80225
andrea_stacy@nps.gov
303-969-2816 (phone)
303-969-2822 (Fax)
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From: Vogel, Mindy S -FS
To: Jessop, Carter
Subject: air mitigation
Date: Tuesday, September 10, 2013 2:30:46 PM


Hi Carter.
 
I’ve been told that you have looked into (along with Rosemont) options for reducing the air
impacts.  Could you please share with me (the FS) what results you were able to come up with (if
any)?
 
Thanks!
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